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Section 4 Nature and Extent of Constituents of Potential Concem 

Ĉ  

4.4 GROUNDWATER 
This section describes the nature and extent of impacted groimdwater with respect to 
potential sources within the EMF study area. It compares the concentrations of 
constituents detected in samples from wells within ttie EMF study area with 
representative concentrations of ttiese constituents to assess the general magnitude 
of site-related impacts. It also describes the areal dimensions of impacted 
groundwater. 

Section 4.4.1 presents a characterization of groimdwater quality unaffected by 
potential releases from the EMF facilities. This is referred to as representative 
groundwater quality. Sections 4.4.2 through 4.4.5 continue with a discussion of the 
nature and extent of impacted groundwater organized by geographic areas within 
the EMF study area; these areas encompass groups of potenti^ sources. Section 4.4.2 
discusses groundwater quality beneath two parts of the FMC facility. The former 
ponds in the southwestern FMC facility area are discussed as an area distinct from 
the central FMC facility area. This is done because groundwater emanating from the 
area of the former ponds in the southwestem area flows beneath the central FMC 
area. 

The next area discussed (in Section 4.43) is ttie eastem and central Simplot fadlity. 
This area includes most of the upper gypsum stack, the lower gypsum stack, and the 
former east overflow pond. The joint fenceline area—an area including land on 
both the FMC and Simplot facilities properties—is discussed in Section 4.4.4. This 
area is discussed separately because of ttie commingling of flow pattems and 
constituents within the rdativdy complex hydrogeologic setting in this area. The 
final geographic area is the offisite area, whidi encompasses the area beyond the 
facilities'north fencelines (Section 4.4.5). ^ 

Further evaluation of the hydraulic influence of potential sources and onsite 
pumping wells on groundwater flow pattems is in progress. The results of this 
study will be included in the RI report Until this evaluation is completed, it is 
premature to draw conclusions regarding the relative level of contribution from 
potential sources to the observed levels of constituents in offsite wells or in areas 
where flows from several areas have commingled. 

Figures 4.4-1 through 4.4-5 illusfrate the distribution of arsenic, orthophosphate, pH, 
sulfate, and total phosphorus in groundwater throughout the EMF study area. 
These figures provide an overview of the nature of site-related constituents that 
will be described in greater detail in Sections 4.4.2 through 4.4.5. Figure 4.4-6 
outlines the five geographical areas referred to throughout ttiis section. 

An overview of Section 4.4 is provided on the following page. 
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Section 4 Nature and Extent of Constituents of Potential Concem 

Overview of Section 4.4 
Nature and Extent of Constituents of Potential Concem in Groundwater 

Representative 
Groundwater 
Quality 
(Section 4.4.1): 

Cliaracteristics of 
Onsite Ground­
water Quality 

Cliaracteristics of 
Offsite Ground­
water Quality 
(Section 4.4.5): 

u Sixteen upgradient wells define representative 
concentrations. 

• Three hydrogeochemical regimes are present. 
• Constituent levels are low. 

FMC Facility Simplot Facility Joint Fenceline Area 
Section 4.42 Section 4.43 Section 4.4.4 

u Organic compounds are largely not present, and most 
metals are within representative concentrations. 

• Shallow groundwater has been impacted by releases from 
unlined waste management units at both facilities. 

• Primary site-related constituents of potential concem 
appear to be arsenic, chloride, fluoride, nitrate, selenium, 
sodium, and sulfate. 

• Areas of impact at FMC are in the vidnity of former 
unlined ponds (phossy waste, kiln and caldner scrubbers) 
and slag pit. 

• Areas of impact at Simplot are the gypsum stacks and 
former east overflow pond. 

• Several potential sources may contribute constituents 
within ttie joint fenceline area. 

• Closures of imlined waste management units at both 
facilities have greatty reduced constituent rdeases; ttiis 
will quiddy lead to improved groundwater quality. 

• Impact on groundwater offsite is limited, due to natural 
attenuation, dilution, and the influence of onsite 
production wells at Simplot 

• Groundwater tiiat escapes the influence of Simplof s 
production wells may discharge, in part, at two springs 
near the Portneuf River (Batiste Spring and Swanson 
Road Spring). It appears that botti fodUties contribute 
flow to these springs. The relative contribution of 
constituents has not been determined. 
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o 

c 

Overview of Findings 

Representative Groundwater 
After piezometric g roundwater contour maps were evaluated for the site during 
Phase I of the field investigation, 16 upgradient or crossgradient wells were selected • 
as representative wells. "Rirough an evaluation of the water chemistry in these 
wells using Stiff and Piper diagrams, three distinct water chemistries (uninfluenced 
by EMF facility activities) were identified in the aquifer. These have been designated 
the Michaud Flats, Bannock Range, and Portneuf River Valley hydrogeochemical 
regimes. 

While there are some differences between these regimes in their trace metal 
content, the primary differences are in general water quality parameters (sodium, 
potassium, caldum, magnesium, chloride, bicarbonate, and sulfate). The 
groundwater in the Midhaud Hats regime is more saline (higher chloride and 
sodium content) than the other two regimes. The Bannock Range regime, whidi 
underlies most of the fadlities area, has a caldum-bicarbonate chemistry and has the 
lowest ionic strengtti of the group. The Portneuf River Valley regime is also a 
caldum-bicarbonate system but is higher in bicarbonate. 

The constituents detected in these 16 wells over multiple sampling events have 
been used to define groundwater quality that has not been influenced by potential 
releases from sources within the EMF fadlities. 

The term representative has been chosen instead of background in recognition of 
the fact that the shallow aquifer in ttiis region has been impaded by anttiropogenic 
activities other than those conducted by the facilities. This is espedally evident in 
the Portneuf River Valley regime where higher nifrates and sulfates as well as a 
low-level tetrachloroethene plume ^ e evidoice of upgradient sources of 
constituents originating in the valley to ttie souttieast (upgradient) of ttie EMF 
facilities. 

FMC Southwestem and Central Areas 
Groimdwater has been impaded in the southwestem and cenfral areas at the FMC 
facility. Eleven former, unlined ponds are located in ttie southwestem area. Five of 
the former phossy waste ponds (Ponds OOS, OS, IS, 2S, and 3S) and the main plant 
area are located in the central area. 

Impacted groundwater in ttie southwestem area appears to migrate north, 
fransport^ by Bannock Range flow. However, this flow merges with a more 
east to-northeast-flowing Midiaud Flats groundwater. The result is a mixing of 
the unimpacted—but more saline—^Michaud Flats water witti the impacted Bannock 
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Range water. This mixing has a diluting effect, as well as causing a general change 
in flow direction of the impacted groundwater toward the northeast This 
confluence also has the net effect of preventing impaded water from leaving the site 
to the north. The constituents found in the impacted water at above-representative 
concenfrations were arsenic, chloride, fluoride, orthophosphate, potassium, total 
phosphorus, and sodium. In addition, gross alpha, gross beta, sulfate, ammonia, 
boron, caldum, cobalt, lithium, magnesium, selenium, and nitrate were deteded at 
above-representative concentrations in some groundwater samples collected within 
these areas. The primary constituents of potential concern appear to be arsenic, 
selenium, fluoride, nitrate, sulfate, chloride, and soditim. 

Impacted groundwater from the southwestem area commingles with part of the 
impacted groimdwater present in the central area and appears to migrate beyond the 
fadlity fenceline near Well 111, just north of the main plant area, l lus commingled 
impacted groundwater continues northeast to east and may explain the presence of 
the arsenic detected in samples collected from the Old Pilot House well. At Well 
111, arsenic was detected at a maximum concentration of 0.055 mg/L Chloride was 
detected at a maximum concentration of 358 mg/l , and nitrate at a maximum 
concentration of 19.8 mg/l . These values are considerably lower than those found 
near the old pond sources and show ttie effects of attenuation and dilution that 
occur within the facility boundary. 

Monitoring at tiie Old Pilot House well began in 1973 and continued through ttiis 
investigation. This monitoring has shown that the quality of the groundwater has 
improved over the years. Arsenic values detected in samples colleded between 
June 1992 and September 1993 ranged from 0.035 to 0.050 mg/l; chloride and nitrate 
values ranged from 250 to 263 mg/ l and 9.6 to 18,4 mg/l, respectively. 

Impaded groundwater in the central area has the same constituents of interest as 
the southwestem area except ttiat tridiloroethene was deteded in some wells at very 
low levels (0.001 to 0.005 mg/l). Also> ttiere are higjier temperatures in tiie 
groundwater caused by ttie heating of soils from the slag pit operations. The higher 
temperature created by the slag pit operation creates a thermal plume ttiat can be 
used to frace the pattem of groundwater flow. This impacted groundwater appears 
to migrate beyond the facility boundary in the vicinity of Well 146. There is a 
higher-than-expected temperature in Well 517 to the northeast. It appears that ttie 
groundwater thermal plume is drawn beyond the cenfral area into tiie cone of 
depression and captured by the Simplot production wells. 

Eastem and Central Simplot Area 

Two sources of groundwater impact were identified at Simplot the unlined 
g3rpsum stacks and ttie former, unlined east overflow pond. The former east 
overflow pond was active during the period of investigation and periodically 
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received discharges of plant process water during plant upset conditions. The 
impact of these discharges during an upset event could be detected in downgradient 
monitoring Well 318. Iliis unlined pond was replaced-with a lined unit in August 
1993. 

The constituents present at above-representative concentrations in groundwater 
beneath both the upper and lower gypsum stacks were ammonia, arsenic, 
bicarbonate, boron, caldum, lithium, magnesium, orthophosphate, potassium, 
reduced pH, total phosphorus, selenium, soditim, sulfate, and gross beta. 
Groundwater beneath ttie upper gypstim stack also contained elevated levds of 
gross alpha. Groundwater beneatti the lower gypsum stack also contained elevated 
concentrations of fluoride and nitrate. The primary constituents of potential 
concem appear to be arsenic, selenium, fluoride, nitrate, sulfate, and sodium. 

In the area of the forms' east overflow pond, constituents deteded at above-
representative concentrations were aluminum, ammonia, arsenic, beryllium, 
bicarbonate, boron, cadmium, caldum, total cluromium, cobalt, copper, fluoride, 
lithium, magnesium, manganese, nickel, nitrate, orthophosphate, reduced pH, 
potassium, selenium, sodium, sulfate, ttiallium, and zinc 

( Impacted groundwater originating from-the gypsum stacks appeared to be largdy 
"^^ captured by ttie Simplot production wells, which had a long-term average pumping 

rate of between 4,000 and 5,000 gpm. Based on preliminary analysis, it appears ttiat 
some portion may have escaped capture by the production wells and flowed offsite. 
Further analysis using analytical modeling techniques is in progress to better 
understand ttie influence of the production wells on flow pattems. The results of 
this anal)rsis will be induded in the RI report. 

Joint Fenceline Area 

In the joint fenceline area, groundwater from the the westem part of ttie gypsum 
stadc flows in a gentty norttiwesterly sweeping arc across the Simplot property 
boundary near the top (south) of ttie stack, passes imder ttie caldner pond and 
former kiln scrubber overflow pond, and then flows back east toward the Simplot 
production wells. This "dockwise" flow appears to be paralleled to the north of the 
joint fenceline area by the flow pattem of the high-temperature groundwater 
originating beneath the FMC slag p i t which can be traced from Well 146 to Well 517. 
The groundwater in ttie joint fenceline area appears to commingle with 
constituents from the former (southwestern) ponds, and appears to be captured by 
the Simplot production wells. 

While groundwater in some of the deeper wells witiiin the facilities'property has 
shown impacts from facility operations, these impads appear to be highly localized. 

L 
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Offsite Area 

There are site-related impacts to the north of the EMF facilities. These impacts do 
not extend beyond Interstate Highway 86 (1-86) to the north and west of FMC, but 
may appear in subdued form at Batiste Spring and Swanson Road Spring in the 
ezistem portion of the EMF study area. Iliere has also been impact at the Old Pilot 
House well, which was removed from service in 1976. 

Historic data indicate that Batiste Spring and the Old Pilot House well water quality 
have improved as both facilities have changed their waste and byprodud handling 
practices. During ttie RI, arsenic was detected at a maximum concentration of 
0.057 mg/l at Batiste Spring, while most of the samples contained arsenic bdow 
0.025 mg/l , within ttie range of representative concentrations. The maximum 
arsenic concentration at Old Pilot House well during the RI was 0.050 mg/l; ttie 
minimum value was 0.037 mg/l . 

Data Presentation Conventions 

Several methods have been used in reporting the characteristics of anal3rtical results 
in this section. These are as follows: 

• Representative groundwater concentrations have been identified by ttie. 
mean concentration plus or minus two standard deviations of each 
constituent among the 16 representative wells. This corresponds 
approximately to the 95th,percentile of the arithmetic mean. This approach 
was also used to describe representative surface and subsurface soils, and is 
consistent with EPA Region 10 policy. 

• For each representative well, the mean concentration of each constituent 
was calculated using only analytical results that were not flagged with a "U" 
(nondeted) qualifier during data validation. For example, if the results of 
two out of 10 sampling events were reported with a U qualifier, only eig^t 
data points were used to calculate the mean; the nondetect samples were not 
replaced with zeros or one-half the detection levd. This appn-oadi provides 
a better description of the concenfrations of constituents present in 
representative groundwater than would the indusion of sporadic nondeted 
values. 

• It was sometimes necessary to compare the mean concentration of a 
constituent detected in samples collected from a single well with the 
analytical detection limits for that constituent In these cases, a characteristic 
detection limit was calculated for eadi constituent that was not detected in 
one or more samples. To do this, the results with the U qualifier for each of 
these constituents for samples collected from Wells 101 and 102 were 
averaged to identify the mean sample detection limit for each constituent 
Wells 101 and 102 were used because they are representative wells. 
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This method was chosen over the method in which the detection limit is 
divided by two (EPA, 1989) because of a lack of consistency in reported 
sample detection limits. The instrument detection limit (IDL) for inorganic 
parameters ,dted in the EMF/RI/FS Sampling and Analysis Plan (Bechtel, 
1992b) was not always achieved or was not appropriate due to a variety of 
fidd-, laboratory-, and blank-related issues. Consequentiy, reported sample 
detection limits (i.e., values at which a U qualifier was assigned) for one or 
more parameters for a given sample during a given sampling round were 
often well above the IDL and, in many instances, were above unqualified 
analytical results for the same parameter in previous or subsequent rounds 
of sampling. 

4.4.1 Representative Groundwater Chemistry 
The representative groundwater diemistry must be well defined prior to assessing 
the nature and delineating ttie extent of site impacts. Typically, wells upgradient 
from a potential source area are suffident to describe the representative 
groundwater chemistry. In ttie EMF study area, there are several distiiid natural 
hydrogeologic areas and associated water chemistries, £is well as a number of 
potential sources. This complicates the definition of representative groimdwater 
chemistry because there are mixing zones where these hydrogeologic areas and 
water chemistries meet Thus, several distinct hydrogeochemical regimes may be 
upgradient from a given potential source. In addition, several potential sources 
may lie along a groundwater flowpath, resulting in one source being upgradient of 
another. Thus, an assessment of ttie potential impact of a rdease from the more-
downgradient source cannot be made until the potential impact of the more-
upgradient source is identified. 

Because there are other anthropogenic activities that impad groundwater quality in 
the EMF study area (e.g., the presence of a National Priorities List^>IPL] site 
upgradient from the BMF fadlities along tiie Portneuf River Valley), tiie term 
''background" is not used to describe groundwater chemistry unimpacted by EMF 
site-rdated activities. Rather, ttie term "representative" is used to describe 
constituent concentrations that refled non-EMF site-related groundwater quality but 
that may refled constituent levds contributed by offsite sources. 

4.4J..1 Selection of 16 Representative Wells 
In light of the presence of three hydrogeologic areas, various offeite groundwater 
impacts, and other factors, the following criteria were used to sded representative 
wdls: 

• The group of wells must be representative of the three different 
hydrogeologic areas delineated in Section 3.3. 
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• The well group must represent groundwater from the diffierent lithologies 
described in Section 3.1. 

• The wells must be located upgradient or crossgradient from known or 
suspeded EMF source areas, as defined by horizontal and/or vertical 
hydraulic gradients. 

• Inorganic geochemistry must be consistent for wells within the group; if 
significant outliers exist, there must be a plausible explanation for these 
outliers ttiat relates them to known non-EMF sources and activitiies. 

On the basis of these criteria, an initial set of 16 wells was selected (Figure 4.4-7). 
These wells comprise a r^resentative cross-section of the different geologic and 
hydrogeologic conditions that exist in the EMF study area. Although thca:e~are othef 
wells in the study area tiiat are not impacted by site-specific activities, t h ^ were not 
used to define representative concentrations in the early^part of the analysis because 
it was not dear at that time that they were upgradient (or crossgradient) of potential 
sources. It was only afto" results from wells sampled during Phase n of the RI were 
available that it could be shown that these wdls were dearly upgradient 

Hie initial set of 16 wells and assodated hydrogeochemical regimes are: 

• Michaud Hats: Wdls 101,102, TW-IOS, 147 
• Bannock Range: Wells 130,120,106, Idaho Power, 301, PEI-1,305 
• Portneuf River Valley: Wdls PEI-6,510,511,512,513 

When evaluating representative concentrations of certain constituents in 
groundwater, it is also important to have a time series of data to define the 
representative values. Time-series data provide a better estimate of concentrations 
because seasonal and long-term trends can be evaluated. In addition, ttie overall 
variability of the groundwater chemistry is depided better by long-term monitoring. 
Several wells in ttie group have 10 or more data points over a period of 3 years. The 
500- and 300-series wells were installed in 1992 and have four data points assodated 
with them. 

Hme-series data of groundwater elevations are also important when defining wells 
that are upgradient and crossgradient from a potential source. In Section 33, the 
overall consistency of the groundwater gradients, botti vertical and horizontal, was 
demonstrated. This consistency is criticd for increasing the certainty of defining 
hydraulic rdationships between wells and potential sources. 

As shown in Hgure 4.4r7, Wdls 120,130,301, PEI-1, and 305 are dose to existing or 
former waste management ^dlities. Because these wells are dose to potential 
sources, the chemical and physical groundwater parameters of ttiese wells were 
compared to other representative wells in the same hydrogeologic area. The 
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comparison confirmed that these wdls were unaffected by facility activities, and 
Wells 120,130,301, PEI^l, and 305 were retained in the representative well network. 

Wells 301 and PEI-1 were induded because groundwater devations in these wells 
indicated there was a significant interval (60 feet) of unsaturated soil and bedrock 
between any gypsum stack water and the groundwater in ttiese wells. In addition, 
the water in ttiese wells is hydraulically upgradient from wells along the north of 
the gypsum stack, further indicating that these wells are truly upgradient from the 
gypsum stack. 

Well 130 is screened in the deeper saturated unit and is separated from the upper 
saturated gravels by a silt aquitard that is approximatdy 46 feet thick. Well 
construction details indicate the solid casing penefrates former Pond 6E There is a 
well seal consisting of bentonite-cement grout and a bentonite seal above the filter 
pack. These seals should prevent vertical migration of constituents downward, into 
Well 130. The vertical head differences between Well 130 and the nearby shallow 
Wells 129 and 137 indicate vertical hydraulic gradients are very low. The direction 
of vertical gradient is variable; during some periods, downward vertical gradients 
are observed and at other times, upward vertical gradients are measured (Hgures 

^ . 3.3-5A to 3.3-5E). Overall, the vertical separation between the upper saturated gravd 
( and the deeper gravd monitored by Well 130 indicates that groundwater quadity in 
^" Well 130 should not be impaded by past or current facility activities. 

Well 130 was sdected at tiie beginning of tiie RI because there was a long 
groundwater sampling record for this well. In Phase n. Well 158 was instaUed 
furtiier upgradient from tiie former ponds area. Water levels in Well 158 are 2 to 3 
feet higher than water levels in Well 130 (Figure 3.3-3E). Water chemistry results, 
from Well 158 are similar to those from WeU 130. However, WeU 158 was not 
substituted for WeU 130 as a representative weU because it had only been sampled 
once before preparation of this report. 

WeU 120 is located crossgradient from Pond 8S, about 140 feet from tiie northeastem 
edge of ttie pond. Wdl 120 is screened in the upper saturated gravd unit This 
portion of the aquifer has been impacted by rdeases from Pond 8S, as evidenced by 
analytical results for samples from Wells 150 and 152. The water chemistry from 
WeU 120 is markedly different from that of these two wells, showing much lower 
concentrations of metals, major ions, and other parameters. These lower-
concentrations refled unimpacted representative groundwater flowing through this 
area. WeU 158 is located upgradient from WeU 120 and exhibits simUar water 
chemistry, with only subtie differences. 

C 

In condusion, Wells 120 and 130 are located very near known areas of impaded 
groundwater but contain lower metal, nutrient, and major ion concentrations than 
wells immediatdy downgradient from these areas. Concentrations of aU parameters 
measured in Wells 120 and 130 are simUar to concentrations detected in other 
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representative wells. On the basis of this information, the groundwater analytical 
data from these wells were used to define representative groundwater chemistry. 
When additional groundwater data become. avaUable for WeU 158, this weU may 
replace Wells 120 and 130, or WeU 158 may be added to the representative 
groundwater database. Wells 514,515, and 516 (which were also instaUed during 
Phase n) may also be added to the network of representative groundwater weUs after 
additional sampling results become available. 

WeU 305 is crossgradient from tiie gypsum stack and lies on the east side of a draw 
within the Bannock Range area. "Die groundwater from WeU 305 is representative 
of deepo" Baimock Range groundwater, unaffected by gypsum stack activities. 

4.4J.J. Characteristics of Representative Groundwater Quality 

Major Ions. In the evaluation of the major ion chemistry, three hydrogeochemical 
regimes have been defined within the shaUow saturated zone. These are: 

• Michaud Hats groundwater, which has a caldum-diloride water chemistry; 
higher concentrations of aU common ions, except bicarbonate, than Bannock 
Range groundwater; and higher concentrations of caldum, chloride, 
potassium, and sodium than Portneuf River groundwater. 

• Bannock Range groundwater, which has a caldum-bicarbonate water 
chemistry witti Iowa: overaU ionic concentrations than the other two 
regimes. 

• Portneuf River VaUey groundwater, which has a caldum-bicarbonate water 
chemistry with a higher proportion of bicarbonate ion than the other two 
regimes. 

The areas of these tiiree regimes are plotted in Hgure 33-1. This figure also • 
iUustrates the hydrogeologic areas defined previously in Section 33 . "Hydrogeologic 
areas" are defined by geologic and hydrogeologic physical properties such as 
hydrauUc conductivity; "hydrogeochemical regimes" are defined by general water 
chemistry parameters. 

Groundwater in the Bannock Range hydrogeochemical regime can be separated into 
high- and low-chloride subgroups. For the low-diloride Bannock Range subgroup, 
concentrations of most common ions are lower than those for the other two 
hydrogeochemical regimes. High-chloride Bannock Range water chemistry may 
represent mixing of Michaud Hats and low-chloride Bannock Range groundwater. 
Concentrations of common ions are generaUy higher in the high-diloride Bannock 
Range water tiian in tiie low-diloride Baimodc Range water (Table 4.4-1). 

For Portneuf River groundwater, the concentrations of common ions are less 
variable than in the other two hydrogeochemical regimes. Caldum and sodium 
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concentrations are simUar to those found in Michaud Hats and Bannock Range 
groundwater. Chloride and potassium concentrations tend to be low, and 
magnesium and sulfate concentrations tend to be greater than those found in the 
Midiaud Hats and Bannock Range regimes (Table 4.4-1). 

The mean concentrations of common ions from the 16 representative wells 
(Table 4.4-1) were used to prepare Piper and Stiff diagrams of common ion 
proportions. With these diagrams, characteristic common ion balance (or common 
ion water diemistry) of the tiiree hydrogeochemical regimes can be distinguished. 

Pip)er diagrams (Figure 4.4-8) present cation/anion ratios in percent miUiequivalents 
per Uter (mEq/1). fri the Kper diagram, the two triangles present cation (caldum, 
magn^ium, and sodium plus potassium) and anion (bicarbonate plus carbonate, 
sulfate, and chloride) ratios. 

AU three regimes duster tightiy in the cation triangle, showing the simUarity in 
cation ratios among the three hydrogeochemical regimes. The dear separation of 
the Michaud Hats water from ttie ottier two regimes in ttie anion triangle 
demonstrates the caldum-diloride chemistry of this hydrogeochemical regime 
compared with the caldum-bicarbonate chemistry of the Bannock Range and 
Portneuf River hydrogeochemical regimes. In the quadrilateral portion of the Hper 
diagram, the dustering of points into three groups demonsfrates the overaU water 
chemistiy simUarity within each regime. 

Hgure 4.4-9 presents Stiff diagrams for the Michaud Flats, Bannock Range, and 
Portneuf hydrogeodiemical regimes. The Stiff diagrams for aU three regimes show 
caldum is the dominant cation. Chloride is the dominant anion in Midiaud Hats 
groundwater. 

Michaud Flats representative Wells TW-IOS and 147 have higher concenfrations of 
isodium, potassium, and chloride than representative wells to the east and south 
(e.g., WeUs 101 and 102). Goldstein (1981) examined springs and wells in the 
Pocatdlo and Michaud Hats area. Data reported for the Crodcett weU, located 
approximatdy 25 mUes (4 km) nortti and west of the EMF faciUties, had even 
greater concentrations of salts than WeUs 147 and TW-IOS (Goldstein, 1981). This 
suggests that salinity (sodium, potassium, and chloride) increases toward ttie west 
and north in Michaud Hats groundwater. 

As a criterion to compare representative concentrations with impaded groundwater 
concentrations of common ions, mean concentrations and standard deviations were 
calculated using the entire data set for ttie 16 representative wells (Table 4.4-1). A 
range for representative concentrations was then calculated for each ion based on 
the mean plus or minus two times the standard deviation (2XSD). 

Janujuyl994 
93-i477ci29/DVM/sh/Ri7 4.4-11 EMF Site Characterization Summary 



Section 4 Nature and Extent of Constituents of Potential Concem 

Physical Parameters. Previous investigations within the EMF study area have 
induded characterization of physical parameters as a means of identifying sources of 
water. Data were coUected and analyzed for samples from all weUs in the RI 
program for the foUowing parameters: 

• pH 
• Specific conductance 
• Temperature 
• Total dissolved soUds 
• Reduction/oxidation potential (redox) 

The means and ranges of the physical parameters for the 16 representative wells are 
presented in Table 4.4-1. Means and ranges were also calculated for the entfre data 
set and for eadi of the three hydrogeochemical regimes. 

Groundwater was generaUy neutral to sUghtiy alkaline (pH range from 6.9 to 8.9). 
Evaluation of the time series of p H values obtained from WeU PEI-1, which had the 
highest pH value (9.4), indicates that this value is an outUer. Other physical 
parameters show more variabiUty among the three hydrogeochemical regimes. 

Michaud Hats groimdwater had a higher range of specific conductance (621 to 
1,059 jmihos/cm) and total dissolved soUds (209 to 876 mg/l) and generaUy low 
mean temperature compared with the other regimes (14.2^*0). It had both positive 
and negative redox values (-38 to 156 mV). Higher specific conductance and total 
dissolved soUds values were consistent with the overaU higher ionic concentrations 
for groundwater in the Michaud Hats. 

Reduction/oxidation potential (redox) is the abiUty of tiie groundwater to bring . 
about oxidation or reduction; it is commonly given the symbol Eh (in mV). Redox 
was measured only during one sampling round (March 1993); Eh ranged from -38 to 
255 during ttiis sampling event among the 16 representative wells. WeU TW-IOS, 
which was construded with a mUd s t ^ casing, was the only weU with a negative 
redox value. 

Low-chloride Bannock Range groundwater was characterized by low spedfic 
conductance (286 to 708 |iinhos/cm) and total dissolved soUds (163 to 468 mg/l) , 
higher temperatures (16.1''C), and a wide range of positive redox values (41 to 104). 
ffigh-chloride Bannock Range groimdwater was characterized by specific 
conductance and total dissolved soUds intermediate between Michaud Hats and 
low-dUoride Bannock Range groundwaters. 

The Portneuf River regime was diaraderized by intermediate specific conductance 
(611 to 933 ^mhos/cm) and total dissolved soUds (394 to 591 mg/l), lower 

January 1994 
EMF Site Characterization Summary 4.4-12 93.i477ci29/DVM/sh/Ri7 



Section 4 Nature and Extent of Constituents of Potential Concem 

temperatures (13.2°C), and a narrower range of positive redox values (83 to 137) than 
the other regimes. 

Nutrients and Huoride. Data have been coUected and analyzed for samples from 
representative wells in the RI program for the foUowing parameters (Table 4.4-2): 

• Ammonia 

• Nitrate 

• Orthophosphate 

• Total phosphorus 

• Huoride 

The nutrients and fluoride occur naturaUy to some degree in groundwaters but are 
also contributed by numerous anthropogenic activities such as septic systems, 
Uvestock raising, fertilizer appUcation, and other activities. In addition, certain soU 
and rock types may leadi phosphorus, present as a naturaUy occurring element in 
the minerals. These constituents were also identified in the EMF fee^tock, 
byproduct, and wastestreams. 

Ammonia (NH3 as N) concentrations were negUgible in the representative wdls. 
The mean concentration of ammonia ranged from nondeted (ND) to 0.8 mg/l. 
Maximum concentrations were: fluoride, 0.8 mg/l ; nitrate, 4.8 mg/l; 
orthophosphate, Z7 mg/l; and total phosphorus, 3.2 mg/L Wells 130 and 120 had 
the highest orthophosphate and total phosphorus concentrations. The Michaud 
Hats regime generaUy had higher nutrient concentrations than the other two 
hydrogeochemical regimes; t l ^ Portneuf River regime generaUy had lower nutrient 
concentrations, with the exception of nitrate. The mean concditration of nifrate in 
ttie Portneuf River regime was 2.6 mg/l , and the mean plus or minus two standard 
deviations ranged from 0.9 to 4 3 mg/ l (Table 4.4-2). 

For some parameters (e.g., ammonia) there were no samples with an analytical 
result reported above the ddection limit for any round of sampling conducted for 
some wells. Table 4.4-2 documents this infonnation by reporting NH (no hits) 
rather than ND, the mean sample detection limit. 

Metals. Representative groimdwater was analyzed for 22 alkaU metals, alkaline 
earths, and frace metals Oiereafter referred to as metals) (Table 4.4-3). The results are 
discussed in this section. 

Most metals (16 of 22) were not detected in representative groundwater or were 
detected in only a few samples, or from a few wells and in low concenfrations. 
Mean concentrations were bdow detection or negUgible (deteded in only a few wells 
or a few samples at levels very dose to the detection limit) in aU three 
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hydrogeochemical regimes for antimony, beryUium, cadmium, manganese, 
mercury, molybdenum, nickd, selenium, silver, and thaUium. Mean 
representative concenfrations were low in aU three hydrogeochemical regimes for 
aluminum (0.18 mg/l), chromium (0.005 mg/l), cobalt (0.018 mg/l), lead (0.002 
mg/l), Uthium (0.031 mg/l), mercury (0.0006 mg/l), and vanadium (0.024 mg/l). 

Arsenic, barium, and boron were found consistentiy in representative groundwater 
for aU three hydrogeochemical regimes. Arsenic was deteded in representative 
groundwater at mean concentrations from 0.004 to 0.032 mg/l. Barium was found 
in representative groundwater at mean concentrations from 0.04 to 0.23 mg/L 
Boron was foimd in representative groundwater at mean concentrations from 0.04 
to 0.26 mg/L 

The presence of fron, copper, and zinc in representative groundwater was not 
consistent over time or among the three regimes, fron was found in representative 
groundwater at mean concentrations from below the detection limit to 2.00 mg/L 
Measurements over 1.0 mg/ l were goieraUy limited to initial rounds of sampling 
for wells such as 512,101, and lOZ In the case of Wells 512 and 101, fron was not 
deteded in subsequent rounds of sampling after initial measurements of 2.00 and 
1.98 mg/l , respectivdy. 

Copper and one were found generaUy only in the Bannock Range regime. Copper 
was detected at mean concentrations up to 0.014 mg/L Mean zinc concentrations 
were dther bdow the mean detedion limit (0.017 mg/l) or at much higher 
concentrations (0.269 to 0.287 mg/l). These two higher readings were detected at 
Idaho Power and PEI-1. The average for PEI-1 may be an artifact attributable to one 
very high outUer (0.72 mg/l), one nondetect, and two samples under 0.1 mg/ l (0.07 
and 0.018 mg/l). Hence zinc concentrations were probably not as high as these 
values would indicate (Table 4.4-3). 

Radiological Parameters. A summary of the activities for radiological parameters— 
gross alpha, gross beta, radium-226, and radium-228—for tiie 16 representative wells 
is presented in Table 4.4-4. Activities are presented in picocuries per Uter (pQ/1). 
Due to the variabiUty inherent in the analytical method used for radiological 
parameters, a detaUed statistical aiial3rsis was not conducted. 

Representative gross alpha activities in the Michaud Flats regime ranged from ND 
to 7.34 ± Z38 pQ/L Gross alpha activities for the Bannock Range groundwater 
ranged from ND to 4.94 ± 1.06 pCi/l for WeU 301 in March 1993. Gross alpha 
activities for representative wells in the Portneuf River regime ranged from ND to 
4.6 ± 2 3 pCi/l for WeU PEI-6 in June 1992. 

The representative range for aU three regimes was ND to 734 ± 2.38 pCi/L Gross 
aJpha activities were detected more consistentiy and at sUghtty higher levels in'the 
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Michaud Hats regime and were detected less frequentiy and at sUghtiy lower levds 
in the Portneuf River regime. 

Gross beta activities in representative groundwater in tiie tiiree hydrogeochemical 
regimes ranged from ND to 45.8 ± 2.65 pCi/l. The gross beta activities were 
comparatively higher in the Michaud Hats regime, intermediate in the Bannock 
Range regime, and lowest in the Portneuf River regime. 

Gross beta activities for the Michaud Hats regime ranged from 4.1 ± Z9 pCi/1 to 
45.8 ± Z65 pQ/1 (Table 4.4-4). Gross beta activities for the Bannodc Range regime 
ranged from ND to 30 ± 5.12 pCi/1. Gross beta activities for the Portneirf River 
regime ranged from ND to 9.3 ± 0.88 pCi/1 (Table 4.4-4). 

Radium-226 was not deteded in 11 of the 16 representative wells. In the remaining 
five wdls, radium-226 was deteded during only one sampling event In Wells TW-
IOS and 147 in the Michaud Hats, and Wells 120,301, and 305 in tiie Bannock Range, 
activities ranged from 135 ± 0.42 to 635 ± 0.57 pC:i/L 

Radium-228 was not detected in 5 of the 16 representative wells. For nine of ttie 
.̂..̂  remaining 11 representative wells, radiiim-228 was deteded during only one 

i j sampling event For these nine wells, activities ranged from 1.00 ± 0.80 to 7.20 ± 1.00 
pCi/L Radiiim-228 was deteded during two sampling events for WeU 102 and for 
three sampling events for WeU 301. Activity ranges for these two wells were 
1.8 ± 0.9 to 6 3 ± 1.2 p Q / l and 1 ± 0.6 to Z7 ± 1 p Q / l , respectivdy (Table 4.4-4). 

Organic Compoimds. Samples were analyzed for volatUe and semivolatile organic 
compounds from sdeded weUs during tiie RI program. Analyses for organic 
comp>oimds were first conducted during the September 1992 round of sampling. 
The results from the 16 representative wells are presented in this section. 

Actual values for organic compounds deteded in representative wdls are presented 
in Table 4.4-5. Analyses were performed for samples from 9 of the 16 representative 
wells. Organic compounds were deteded sporadicaUy in these representative wdls. 

Of the 11 volatUe or semivolatUe organic compounds reported in representative 
weU samples, most or aU may not have been present in groundwater. Several 
compounds are common laboratory contaminants, induding methylene ddoride, 
acdone, and plastidzers (phtiialates). Compounds reported infrequentiy and at low 
concentrations, such as 2-butanone, may represent an aberration in the analytical 
methodology and may not actuaUy have been present in the sample. 

One compound, tetrachloroethene, was detected during aU tluree rounds of 
sampling at Weil 511, but was not detected in any other representative weU. 
Tetrachloroethene was encountered at low concentrations (0.001 to 0.003 mg/l) in 
this weU. The presence of this compoimd most likdy represents a source in or { 

v.. 
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along the Portneuf River above the EMF faciUties. Studies at an NPL site upstream 
(and upgradient) of the EMF faciUties have documented the presence of chlorinated 
solvents in the groundwater. 

4.413 Method for Defining Groundwater Impacted by EMF-Related 
Constituents 

After t h e m e a n va lues a n d variabiUty w e r e def ined for each const i tuent a n d 
pa rame te r in represen ta t ive g r o u n d w a t e r , a m e t h o d w a s es tabl ished to u s e this 
information to d ia rac te r ize ttie n a t u r e a n d ex ten t of EMF-related const i tuents in 
g r o u n d w a t e r . 

O n e of t h e first th ings not iced w h e n inspec t ing g r o u n d w a t e r chemis t ry from other 
wells a t t he EMF faaUties w a s t h e m a r k e d increase in c o m m o n ion concenfrations 
observed in weUs i m m e d i a t d y d o w n g r a d i e n t from former p o n d s a n d t h e g y p s u m 
stadcs. O n the basis of these observa t ions , c o m m o n ion chemis t ry for aU w d l s w a s 
c o m p a r e d t o t h e represen ta t ive c o m m o n ion chemis t ry . This compar i son y i d d e d a 
n u m b e r of wel ls associated w i t h k n o w n or suspec ted sources tha t w e r e classified as . 
hav ing been impac t ed b y E M F - r d a t e d activities. 

Metal concent ra t ions w e r e a lso c o m p a r e d w i t h representa t ive g r o u n d w a t e r 
concoi t ra t ions . This compar i son f o u n d tha t m o s t o r aU wel ls w i t h c o m m o n ion 
concentrat ions w i th in the r anges def ined b y represen ta t ive g r o i m d w a t e r d i d no t 
h a v e d e v a t e d me ta l concentra t ions r d a t i v e t o represen ta t ive ranges . For t h e m o s t 
par t , these compar i sons w e r e u s e d t o d e v d o p a weU dassification of " i m p a d e d " 
versus "un impac t ed . " Impac ted refers to a weU tha t contains g r o u n d w a t e r w i t h 
chemist ry ou t s i de ttie representa t ive r anges a n d t h a t appears to re f l ed a n EMF-
r d a t e d source . U n i m p a d e d refers t o a weU t h a t contains c o m m o n ion a n d meta l 
concenfrat ions w i t h i n t h e r ep resen ta t ive r a n g e s . 

In m a n y cases, tiie compar i son of c o m m o n ion concentra t ions w a s n o t suff ident to 
dassify a weU a n d a final compar i son u s ing m e t a l a n d nu t r i en t concentra t ions w a s 
n e e d e d before d e d d i n g if s amples coUected from a weU exhibited i m p a d b y EMF-
rela ted activities. 

The wel ls d i a r a c t o i z e d as i m p a d e d o r u n i m p a c t e d b y EMF faciUty activities a re 
identif ied in each of t h e foUowing sect ions. T h e r a n g e s of const i tuents de tec ted i n 
u n i m p a d e d a n d impac ted weUs for t h e E M F s t u d y a r e p resen ted in Tables 4.4-6 a n d 
4.4-7. 

As w i t h aU dass i f icat ion schemes , t he re a re except ions. The p r i m a r y cause for this is 
t he cri terion t h a t aU represen ta t ive w d l s w i t h i n a g iven hydrogeologic a rea h a v e 
simUar chemist ry . This cri terion ar t i f idaUy r e d u c e d the deg ree of variabiUty u s e d to 
characterize represen ta t ive g r o i m d w a t e r d i emis t ry . For instance, there is ev idence 
that M i c h a u d H a t s g r o u n d w a t e r h a s h igh ly var iab le c o m m o n ion concentra t ions . 
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These exceptions are also noted in the foUowing sections. A detaUed discussion of 
constituents detected in unimpacted groundwater beyond the range found in the 16 
representative weUs is provided in Appendix M. 

4.4.2 Charaderization of Groundwater Quality at FMC 
The nature and extent of site-rdated constituents beneath the FMC faciUty focuses 
on the southwestem and central areas of the faciUty (Figures 4.4-6,4.4-10, and 4.4-11). 
Groimdwater in the easternmost portion of the FMC faciUty, near the FMC-Simplot 
joint fenceline area, may be influenced by commingling of impacted groimdwatCT 
from multiple potential sources. The eastem FMC area is induded in the discussion 
of the joint fenceline area in Section 4.4.4. 

This section begins with a brief overview of findings, continues with a detaUed 
discussion of the nature of site-rdated constituents, and condudes witii a 
description of the extent of ttiese constituents beneath the. southwestem and central 
areas of the FMC faciUty. 

^ ^ 4.42.1 Overview of Findings 
v̂ .̂ Southwestem FMC Area. The groundwater beneath the former ponds begins its 

flowpath in dther the Bannock Range area or the Michaud Hats, and converges in 
an area immediatdy northwest of the former ponds (Figure 4.4-10). 

It appears that residual levels of constituents in'sUts beneath tiie former ponds in 
the southwestem FMC area contributed detedable concentrations of 17 parameters 
to groundwater; constituents from Pond 8S (which stiU had a sustained hydrauUc 
head during the investigation) were also present in the groundwater. The 
constituents are ammonia, arsenic, boron, caldum, chloride, cobalt, fluoride, 
Uthium, magnesium, nifrate, orthophosphate, potassium, sdenium, sodium, 
sulfate, gross alpha, and gross beta. Most of these parameters were found in 
enriched concenfrations in the process water hdd in ttie former unlined ponds. 
The primary constituents of potential concem appear to be arsenic, chloride, 
fluoride, nifrate, selenium, sodium, and sulfate. 

As groundwater flows through the former ponds area, concentrations of many of 
the above-mentioned 17 constituents increase. WeUs immediatdy downgradient of 
Pond 8S, the only unlined pond stiU containing water at the time of the 
investigation (Pond 8S was being dosed in the faU of 1993), contained the highest 
concentrations of most constituents emanating from the former ponds. Wdls 
located immediatdy downgradient of former ponds no longer containing a 
hydrauUc head had lower concentrations of these constituents. Where ttiere was no 
hydrauUc head in the former ponds, the constituents may have been rdeased from 

( the sUts in the saturated zone underlying the former ponds (Figures 4.2.3-4 through 
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4.2.3-7). The sUts in the saturated zone beneath the ponds may have adsorbed 
previously rdeased constituents and may have been undergoing a reversible 
desorption process at the time of sampling. - At Pond 8S, the h i ^ e r concentrations 
of site-related constituents may have been related to dfrect infUtration of water 
contained in the pond. This pattem indicates that the removal of a sustained 
hydrauUc head from former ponds results in improved groundwater quaUty. 

Although the water contained in Pond 8S is not process water, the infiltration or 
percolation of this water ttirough the sludge within the pond may have provided a 
mechanism that increased the flux of these constituents into the shaUow 
groimdwater. After the infilfrating water is cut off when the pond.is dosed, tiie 
concentrations of Pond 8S-rdated constituents are expeded to decrease in 
downgradient weUs. Qosure of Pond 8S began in the faU of 1993. 

Vertical hydrauUc gradients were measured between the uppermost saturated 
gravels and deeper gravels in several weU pafrs tiirougjiout the southwest and 
central FMC area (Hgures 33-5A through 3.3-5E). In the area of the former ponds, 
and throughout most of the FMC faciUties, there are strong upward (positive) 
vertical gradients. These positive vertical gradients prevent downward migration of 
constituents that infiltrate to the upper saturated gravels. 

As groundwater flows beyond the pond area, concentrations of site-rdated 
constituents decrease. Groundwater continues flowing to ttie central FMC area. 

Cenfral FMC Area. Concentrations of pond-rdated constituents decreased through 
the mixing zone assodated with the convergence of Bannock Range and Michaud 
Hats groundwater (Hgures 4.4-10 and 4.4-11), untU the groundwater flowed beneath 
former Ponds IS, 2S, 3S, ()S, and OOS, located in the central FMC area (Figure 4.4-11). 
In addition, the slag pit and raifroad swale may also have contributed constituents to 
the groundwater flowing through ttiis area. The former ponds in the coitral FMC 
area do not contain water, and the release of constituents from ttiese sources was 
probably simUar to the other former ponds to the southwest The raifroad swale 
may have contributed minor amounts of constituents to the groundwater. A 
continuous rdease is not expeded to be observed at the raifroad swale since this 
depression contains primarily soUd particulates assodated with FMC operations. 

Ammonia, arsenic, boron, chloride, Uttiium, nitrate, orthophosphate, potassium, 
sdenium, sodium, and sulfate concentrations, and gross alpha and gross beta 
activities increased as groimdwater flowed through the central FMC area. In 
general, these increases were not as pronounced as those deteded in the upgradient 
former ponds area. The primary constituents of potential concem appear to be 
arsenic, chloride, nitrate, selenium, sodium, and sulfate. 

Unimpaded groundwater flowing through the central FMC area originated 
upgradient from the slag pUes. ASter flowing dfrectiy beneath tiie slag pUes, this 
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groundwater did not contain any site-related constituents above representative 
concentrations. As this groundwater subsequentiy flowed through the central FMC 
area, the above-mentioned constituents were detected at sUghtiy elevated 
concentrations, indicating the presence of sources in the central FMC area. 

As was observed in tiie former ponds area, concentrations of the site-rdated 
constituents decreased rapidly with increasing distance from sources, indicating 
rapid attenuation. 

A large proportion of the groundwater flowing through the central FMC area was 
ultimately captured by the Simplot production wells. Some portion of the impacted 
groimdwater did not appear to be captured, but rather appeared to continue along an 
eastward flowpath extending to the northem FMC fenceline and beyond near 
Wdl 111. 

The flowpath captured by the Simplot production wells can be delineated by Wells 
107,146, and 517, aU of which contain groundwater with devated temperatures 
assodated with heating of the soils beneath the FMC slag pi t 

r ^ ) 4.422 Identification of Site-Related Constituents in FMC Groundwater 

The analjrtical results obtained from groundwater samples coUeded during the RI 
were evaluated to identify: 

• Constituents that could be eliminated from further consideration dther 
because ttiey were not present at levels that exceeded representative 
concenfrations, or because they were deteded sporadicaUy at concentrations 
very dose to the detection level 

• Constituents that iare site related or that assist in characterizing releases from 
source areas within FMC 

This process served to simplify the identification and description of the nature and 
extent of site constituents present in groundwater assodated with source areas 
within FMC. 

Constituents That Were Eliminated. The representative concentrations for 
constituents in groundwater, described in Section 4.4.1, were compared with , 
analytical results from wells at FMC that were not part of the representative 
network. This comparison identified constituents that were d the r not deteded or 
present at concentrations at or below representative concentrations in groundwater 
beneath the FMC faciUty. The results of this comparison, presented in Table 4.4-8, 
indicate that most organic compounds and the metals antimony, lead, 
molybdenum, sUver, barium, mercury, berylUum, thaUium, and zinc were either 
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not present or were present bdow representative concentrations in FMC 
groimdwater. 

Cadmium, chromium, and nickd were deteded sporadicaUy at concentrations just 
above detection levels or sporadicaUy at concentrations just above representative 
concenfrations (Table 4.4-8). These constituents are beUeved to be naturaUy present 
in groundwater. Their presence at concentrations just above the upper liinit of 
representative concentrations is likely due to natural variabiUty in groundwater 
quaUty that was not fuUy reflected in samples from the representative wells. 

Aluminum and fron were also deteded sporadicaUy, but at concentrations above 
thefr representative concenfrations. Thefr presence is beUeved to be due to sUt 
accumiUation in three monitoring wells (116,131, and 123). These parameters are 
not beUeved to be assodated witti rdeases from source areas. Aluminum and fron 
are major components of natural sUts. 

Manganese was also detected in wells at above-representative concentrations 
(Figure 4.4-12). However, the presence of manganese is not beUeved to be 
site rdated. These concentrations are likdy assodated with naturaUy occurring 
manganese oxide. The geologic drilling logs for these wells indicate the presence of 
a black manganese or fron oxide in the saturated zone. Also, the logs for Wells 308 
and 136 indicate the presence of black fine-grained sediment and black gravd; this 
likely indicates the presence of natural manganese oxide. 

It was conduded that ttie 15 metal constituents identified in Table 4.4-8, plus most 
volatUe and semivolatUe organic compounds, are not site-related constituents in 
groundwater beneatti the FMC faciUty. These constituents were therdore 
eliminated from further consideration. 

During the evaluation, a zone of groundwater was identified beneath FMC that 
contained concentrations of sodium, barium, Uthium, chloride, nitrate, and boron 
that were greater ttian those present in representative wells. This area extends to 
the west and nortti from Wells 128 and 139 through ttie Lindley weU and WeU 515, 
botti of whidi are beyond the FMC boundary, and to representative Wells 147 and 
TW-IOS on the west. Several wells east of this area exhibited lower concentrations 
of the same constituents, although these levels stiU exceeded the representative 
concenfrations. 

A detaUed evaluation indicates that the elevated concentrations in tiiese wells are 
not attribiitable to rdeases from FMC sources. This evaluation, presented in 
Appendix M, suggests ttiat a natural salt pan may have once been present in this 
area after deposition of the Michaud Gravd, and that leaching of these residual salts 
contributes these constituents. Boring logs from this area identify a caUdie-type 
paleosol, described as containing carbonate nodules in a day matrix, indicative of 
evaporite deposition. 
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Identification of Site-Related Constituents. The results of groundwater samples 
from 60 monitoring wells were compared with the potential source characterization 
to assess which constituents found in groundwater-were attributable to site-related 
releases. 

The potential source areas addressed were: 
• Former Ponds IE through 6E, IS through 3S, 5S through 9S, induding 

unlined Pond 8S, which was operational during 1992 and most of 1993, in 
the southwestem area 

• The slag pit adjacent to the fumace buUding and the raifroad swale at the 
northem faciUty boundary 

Four metals were deteded above representative concentrations in groundwater 
beneath the potential source areas Usted above (see Table 4.4-9). These were arsenic, 
boron, Uttiium, and sdenium. In addition to these, cobalt was present at above-
representative concentrations in the former ponds area, and copper was deteded in 
a limited number of wells. Thirty-ttiree impaded wells were identified through 
comparison of common ion concentrations with concentrations at representative 
wells. 

Arsenic was ddected in 23 wells with devated common ion concentrations. These 
wells are located in the southwestem area through the cenfral area, and near the 
northem fenceline. .^senic (total) concentrations ranged from 0.008 to 0.252 mg/l. 
These wdls fridude shaUow Wdls 104,114,115,132,134,141,150, and 152 (0.047 to 
0.252 mg/l), and deeper Wells 131 and 103 (0.017 to 0.059 mg/l) monitoring Bannock 
Range groundwater; Wells 111, 112,135, and 137 (0.043 to 0.118 mg/l) monitoring 
Michaud Hats groimdwater; and WeU 116 (0.022 to 0.113 mg/l). Arsenic 
concenfrations for deeper WeU 103 (0.033 to 0.036 mg/l) were within the upper 
range of concentrations found in representative wells (0.032 mg/l). 

Hgure 4.4-13 shows the wells where arsenic was detected in groimdwater beneath aU 
areas of ttie FMC fadUfy. In addition to its distribution across the fadUfy, arsenic 
was also a common constituent within each potential source area. 

Arsenic was deteded in impacted Wells 108,146, and 121 in ttie FMC slag pit area. 
Arsenic concenfrations for these wells ranged from 0.008 to 0.043 mg/l (Table 4.4-9). 
WeU 108 had arsenic concentrations (0.028 to 0.043 mg/l) just above the upper 
representative limit (0.032 mg/l). ShaUow WeU 121 had levds of arsenic (0.009 to 
0.022 mg/l) within the range for representative wells. 

Selection of Nutrients and Huoride as Site-Related Constituents. Characteriza­
tion of nutrients and fluoride in groundwater at FMCwas used to identify rdease 
sources and to describe the nature and extent of site-rdated parameters. Analytical 
results from the FMC monitoring wells and comparison witti data on the 
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composition of feedstocks, byproducts, and wastes incUcated that the foUowing 
nutrients may be used as characteristic constituents: 

• Ammonia 
• Nitrate 
• Orthophosphate 
• Total phosphorus 

Huoride was also used as a characteristic constituent Analytical results coUected 
during the RI sampling program (June 1992 through May 1993) for nutrients and 
fluoride for ttie 33 weUs with devated common ion concentrations are presented in 
Table4.4-10. 

Ammonia (NH3 as N) was present at a mean concentration of 3.4 mg/l in weUs in 
the immediate vidnity of Pond 8S; its concentration ranged from 0.3 to 11 mg/L 
Ammonia was not detected in samples from weUs assodated with the slag pit area. 
The upper liinit of ammonia in representative wells was 0.8 mg/l. 

Nitrate (NO3 as N) was present at a mean concentration of 717 mg/l in wells 
assodated with the former ponds area, with a range in concentration from 0.1 to 
32 mg/l. However, nitrate was not found in wells immecUatdy downgracUent of 
Pond 8S, but it was detected at a mean concentration of 15 mg/l in wdls asscxiated 
with the slag pi t The upper limit of nitrate in representative wells was 4.5 mg/L 

The two phosphate parameters were deteded in nearly aU samples from wells in the 
former ponds area. The mean concentration of orthophosphate (PO4 as P) was 
40 mg/l , with a minimum detected value of 0.03 mg/ l and maximum of 428 mg/L 
The upper limit of orttiophosphate in representative wdls was 1.8 mg/L Total 
phosphorus was detected at a mean concenfration of 75 mg/l in the former ponds 
area, with a range in concentrations from 0.02 to 679 mg/L 

Neither orthophosphate nor total phosphorus was detected at concenfrations 
exceeding representative concenfrations in wells asscxnated witti ttie slag p i t 

Huoride was detected at above-representative concentrations in both the former 
ponds and slag pi t The mean concentration in the former ponds area was 1.9 mg/l, 
with a detected range from 0.1 toll mg/L In the slag pit area, the mean was 
1.7 mg/l; the minimum concenfration was 0.7 mg/ l and the maximum was 
4 3 mg/L The upper limit of fluoride in representative wells was 0.7 mg/L 

Sdection of Common Ions as Site-Rdated Constituents or Indicators. Table 4.4-11 
presents a summary of common ion concentrations and physical parameter 
measurements in the FMC monitoring wdls with impaded water chemistry. Some 
of these common ions and physical parameters can also be used to characterize 
potential sources. 
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Section 4 Nature and Extent of Constituents of Potential Concem 

Impacted weUs in the former ponds area of the FMC faciUty had mean common ion 
concentrations above the upper representative liinit for aU common ions. These 
wells also had higher spedfic conductance and TDS. 

. For the former ponds area, the common ion with the greatest increase over the 
upper limit of representative concenfrations was potassium. The maximum 
potassium concentration was 1,400 mg/l , compared to the representative 
concentration of 13 mg/L Other constituents were also present above representative 
concentrations in the former ponds area. Caldum was present at a mean 
concentration of 100 mg/l; whUe this was less than the upper representative 

^ concentration (105 mg/l), the maximum concentration of 294 mg/l exceeded the 
representative upper limit Chloride was present at a mean concentration of 
232 mg/l , and ranged from 50 to 644 mg/l; the upper representative concentration 
was 177 mg/l. Magnesium was present at concentrations (up to 119 mg/l) above ttie 
representative concentration upper liinit (42 mg/l); its mean concentration 
(55.4 mg/l) was dose to the representative concentration. The mean concenfrations 
of both sodium (247 mg/l) and sulfate (196 mg/l) exceeded the upper representative 
concentrations (64 mg/ l and 79 mg/l , respectivdy). For wells with impacted water 
chemistry in the slag pit area, mean concentrations for potassium (139 mg/l), 
sodium (105 mg/l), and sulfate (211 mg/l), plus specific conductance (1,679 
umhos/cm), temperature (23.8*'C), and TDS (1,086 mg/l), were greater than the 
upper representative concentrations (Table 4.4-11). 

Sdection of Radiological Parameters as Site-Rdated Indicators. Wells 150 and 152 
in the former ponds area had devated gross alpha activities for at least one 
sampling event (Table 4.4-12). Eight weUs monitoring the former ponds area had 
consistentiy devated gross beta activities: 150,152,104,132, 111, 134, TW-5S, and 116. 
Gross beta occurred above the upper range of representative activities of 45.8 p Q / l 
in WeU 111 (maxunum of 108.1 pCi/L), WeU TW-5S (maximum of 174 pQ/ l ) , WeU 
104 (maximum of 384 pQ/ l ) , WeU 132 (maxunum of 240 pQ/ l ) , WeU 134 
(maxunum of 181 pQ/ l ) , Wdl 150 (maximum of 1,110 pQ/ l ) , WeU 152 (maximum 
of 355.2 pQ/ l ) , and Wdl 116 (maximum of 300 pQ/ l ) . 

fri the central area, gross beta exceeded representative activities in WeU 121 
(99.8 pQ/ l ) , WeU 122 (maximum of 171 pCi/1), WeU 108 (186 pQ/ l ) , and WeU 146 
(66.4 pQ/1) (Table 4.4-12). As in wells near the former ponds, potassium 
concentrations were also devated in these wdls (Table 4.4-11). 

Selection of Other Constituents. Several VOCs were found in wells monitoring 
the slag pit area in the central area. As shown in Table 4.4-13, trichloroethene (TCE) 
was detected during three rounds of sampling at WeU 121 at concentrations from 
0.008 to 0.015 mg/L TCE was also detected in WeUs 108 and 146, downgracUent from 
WeU 121, at concentrations of 0.002 to 0.003 mg/L TCE was not detected in weUs 
located upgracUent from the central area or in the northem portion of the central 

January 1994 
93-i477ci29/DVM/sh/Ri7 4.4-23 EMF Site Characterization Siunmary 



Section 4 Nature and Extent of Constituents of Potential Concem : ,,,̂  
. , • >5jgggi) 

area. These data suggest that TCE was present in groimdwater in a limited area of 
impact extending from WeU 121 to WeUs 108 and 146. 

Summary. Review of this information inclicates that arsenic is a key site-rdated 
constituent for a number of potential sources. Gross beta can also be a useful 
inclicator in assessing rdeases from phossy waste ponds and predpitator slurry. 

Given the widespread occurrence of devated potassium in groundwater in these 
areas, it is likdy that the gross beta levels are attributable to the presence of 
potassium-40, a naturaUy occurring beta-emitting isotope. 

n 
Witiiin this general context, the foUowing constituent assodations can be 
recognized for the two FMC areas. 

Southwestem Area. Since FMC has not substantiaUy altered its in-plant 
operations over the years, the wastestreams that are currentiy being generated 
should contain the same type and concentration of constituents managed in the 
fonner ponds in the souttiwestem area. The southwestem area was and is a 
redpiait of phossy wastes and predpitator slurry; however, these wastes are 
currentty cUsdiarged into lined ponds. 

Arsenic, sdenium, chloride, fluoride, total phosphorus, potassium, and socUum are 
the more mobUe constituents found in phossy wastes and predpitator slurry. These 
constituents would likdy be found together in groundwater that has been impaded 
by past rdeases, though not necessarily at the same ratios that are found in the 
ponds. As was noted in the potential source secrtion, ttie values discussed 
previously are for total analyses rather than filtered analyses. Consecjuentty, the 
concentrations of the dissolved constituents that would have been avaUable for 
transport from the source areas are probably lower. 

Central Area. The cenfral area is sinular in waste profile to the southwestem 
area except that there are ievrer and smaUer poncls, aU of which historicaUy received 
phossy wastes and predpitator slurry. The primary characteristic constituents found 
in groundwater are arsenic, cWoride, fluoride, orthophosphate, total phosphorus, 
potassium, and socUum combined with low concentrations of caldum. The slag pit 
also provides a thermal tracer from its heating of the underlying soils and 
groundwater. 

4.423 Nature and Extent of Site-Related Constituents in the Southwestem Area 
The presentation of the nature and extent of site-related constituents is subcUvided 
with resped to areas north and south of the mixing zone of groundwater originating 
in this area, and with trends toward the northeast 
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Section 4 Nature and Extent of Constituents of Potential Concem 

Common Ions and Physical Parameters of WeUs North and West of the Mixing 
Zone. Five weUs located north and west of the mixing zone (112,126,127,128, and 
148) were found to have general water chemistry comparable to the Michaud Hats 
regime diaraderized by Wells 101,102,147, and TWIOS, and are considered to be 
unimpacted by EMF faciUties operations. 

Mean concenfrations of alkalinity as bicarbonate (181 mg/l) and caldum (95.2 mg/l) 
were marginaUy higher in the five weUs than the concentrations in the four 
representative wells (154.6 mg/ l and 85.0 mg/l , respectivdy). However, 
concentrations were within the ranges for the 16 representative wells (315 mg/l and 
105 mg/l, respectivdy) (Table 4.4-1). Mean sodium (73.1 mg/l) and sulfete (84 mg/l) 
concentrations were higher in these five weUs than the representative 
concentrations for Michaud Hats (42.5 mg/ l and 52 mg/l), and higher ttian overaU 
representative concentrations (63 mg/ l and 79 mg/l). However, tiiese higher 
concentrations reflect natural trends in Michaud Flats groundwater and not any 
site-rdated impact (Appendix M). This condusion is supported by the fact that 
mean concenfrations for chloride and potassium, which are incUcator parameters for 
southwestem pond rdeases, were essentiaUy the same as mean concenfrations for 
the four representative weUs. 

Mean values of physical parameters (pH, specific condudance, temperature, TDS, 
and redox) for the nine wells as a group were comparable to mean values of ttie 
four Midiaud Flats representative wells (Table 4.4-1). Mean specific conductance 
(1,056 jimhos/cm) was higher than the representative concentration for Michaud 
Hats groundwater (839.7 junhos/cm), but was comparable to the upper limit 
(1,049 junhos/cm) for the 16 representative weUs. Mean TDS (643 mg/l) was 
marginaUy higher than the representative concentration for Michaud Flats 
groundwater (542.4 mg/l) but was bdow the upper r^resentative limit (746 mg/l). 
Temperature ranged from 12.1**C to 16.8°C, comparable to that for the four 
representative weUs (10.2*'C to 16.8°C), and pH ranged from 6.98 to 7.64 for the five 
wells, also comparable to pH for ttie four representative wells (7.15 to 8.53). 

These data for unimpaded FMC wells monitoring Michaud Hats groundwater 
suggest that naturaUy occurring Michaud Flats groundwater may have bicarbonate, 
caldum, sodium, and sulfate concenfrations that exceed the representative ranges. 
This is expeded due to a criterion used to s d e d representative weUs— t̂hat the 
groundwater geochemistry from weUs within a hycfrogeologic area be simUar. This 
criterion may artifidaUy reduce the variabiUty in the representative groundwater 
database by forcing ttie sdecrtion of weUs with simUar geochemistry. True 
representative concUtions in the Michaud Hats regime appear to have a high 
variabiUty; therefore, ranges of representative concenfrations are not accurately 
reflected in the set of wells that were sdected because theyexhibited simUar 
geodiemical properties. 
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Several wells north and west of the mixing zone are in the Bannock Range regime. 
Using Stiff cUagram analysis of common ion proportions and actual common ion 
conoentirations, WeUs 124,125,129,149,153,154, TW-3D, TW-5D, TW-51, and FMC-6 
were found to have general water chemistry comparable to the low-ionic-
concentration caldum-bicarbonate water chemistry of the Bannock Range regime 
(Figure 4.4-14). 

The mean scxUum concentration (46.7 mg/l) was higher than the mean for the 
Bannock Range regime (20.4 mg/l); it was within the range for representative wells 
(5 to 50 mg/l). Because potassium, chloride, and sulfate were not devated, it can be 
conduded that the sUghtiy higher scxUum value was naturaUy occurring. 

The mean values of physical parameters (pH, specific ooncluctance, temperature, 
TDS, and redox) for the Bannock Range FMC wells (Table 4.4-6) were generaUy 
comparable to mean values of the Bannock Range representative wells (Table 4.4-1). 
Mean specific conductance (697 ̂ mhos/cm), temperature (15.8**C), and TDS 
(438 mg/l) were within the representative ranges for high-chloride and low-ciiloride 
Banncx:k Range groundwater. The range of pH (6.93 to 8.99) for the group of wells 
was within the broader range (6.91 to 9.40) of the low-chloride subgroup. 

Metals in Wells North and West of the Mixing Zone. AU ttie wells examined 
above had mean metal concentrations below ttie upper limit for representative 
wells for aU parameters except nickd. 

Arsenic concentrations deteded in unimpacted wells monitoring Michaud Hats 
groimdwater ranged from 0.004 to 0.026 mg/l, with the exception of one 
measurement of 0.092 mg/l in WeU 127. As ttiis weU is located upgradient or 
crossgracUent from potential sources, the single higher arsenic measurement was an 
outUer. Arsenic concentrations deteded in unimpacted Bannock Range wells 
ranged from 0.002 to 0.038 mg/L These concentrations were within the 
representative range for the Bannock Range representative wells (0.015 to 
0.039 mg/l). Hence arsenic was not present as a site-rdated constituent in tiie 
wells to ttie west and north of the mixing zone 

littiium concenfrations detected in unimpacted wdls monitoring Michaud Hats 
groundwater ranged from 0.036 to 0.071 mg/l (Table 4.4-7). These Uthium 
cx>ncentratioiis were consistent with a trend of increasing concentrations found in 
wells to the north and west of weU pafr 101/102 (Section 4.4.13). Lithium 
concentrations in unimpacted Baimock Range wdls ranged from 0.005 to 0.077 
mg/L Highest concentrations were in WeUs 154,124, and 149, and at the time of 
sampling, aU of these wells were located upgradient of potential sources. A new 
lined pond (16S) was placed in service in 1993 and WeUs 124 and 149 are 
downgracUent of this pond. 
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Constituents Present in Groundwater South and East of the Mixing Zone. 
Twenty-three wells in the former ponds area were witiiin or south of the mixing 
zone. Wells 113; 114,115, and 137 are located in the immecUate vidnity of former 
Ponds 5E and 6E. Wells 113 and 137 can be used to define the northem and 
southem extent of devated constituents in groundwater in the far southwestem 
portion of the former ponds area. Wells 114 and 115 Ue immecUatdy downgracUent 
of and within a possible zone of impacted groundwater extending from former 
Ponds 5E and 6E, and possibly Ponds 3E and 4E (Figure 4.4-10). 

WeU 113 is located downgracUent from the northwestem edge of Pond 5E and is 
probably within the mixing zone between Michaud Hats and Bannock Range 
groimdwater. WhUe arsenic concentrations in WeU 113 were sometimes within the 
representative range, they were generaUy above this range (0.035 to 0.040 mg/l), 
which would incUcate sUght arsenic enrichment (Figure 4.4-15). 

WeU 113 had moderately devated boron concentrations (generaUy aroimd 80 mg/l) 
and devated potassium (31.4 to 45.8 mg/l) and nitrate (6.2 to 7.6 mg/l) 
concentrations. Boron concentrations deteded in unimpacted Midiaud Flats weUs 
ranged from 0.05 to 0.63 mg/l , witti the highest concentrations in Wells 128 and 127. 
WeU 113 appears to be located near the edge of ttie zone of impacted groundwater. 

Arsenic concentrations in WeU 137 were above (0.093 mg/l) the range for 
representative weUs (0.032 mg/l). In adcUtion, chloride (151 to 189 mg/l), sulfate (106 
to 150 mg/l), and total phosphorus (1.6 to 7.8 mg/l) were above represoitative 
concentrations. 

WeU 137 is located within the boundary of former Pond 6E and is within the 
upgracUent margin of a zone of impacted shaUow groundwater that contains above-
representative concenfrations of arsenic, boron, chloride, manganese, nitrate, total 
phosphorus, and sulfete associated with the area of former Ponds 5E and 6E. It 
delineates the approximate southem boundary of the southwestem area plume. 

Wells 114 and 115 had devated concentrations of the foUowing metals: arsenic, 
boron, cobalt, Uthium (WeU 115 only), manganese, and sdenium (WeU 114 only). 
These two wells also had devated concentrations of phosphate, sodium, and sulfate. 
Specific conductance, bicarbonate, and TDS concentrations were devated in these 
two wells, but caldum concentrations were much less (47.6 and 49.9 mg/l, 
respectively) than the mean in representative weUs. Caldum was also very low in 
the representative potential source samples. 

Wells 103,104,116,131, and 132 had devated common ion concentrations and are 
located in the immediate vicinity of former Ponds IE, 2E, 3E, and 4R Wells 131 and 
132 are also located within the mixing and dUution zone ttiat contains groundwater 
from beneath the area of former Ponds 5E and 6E. 
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Arsenic concentrations in shaUow WeU 104 ranged from 0.127 to 0.229 mg/L 
Arsenic concentrations in deeper WeU 103 (0.030 to 0.036 mg/l) were near tiie upper 
range for representative wells (0.032 mg/l).. WeU 104 is located within a zone of 
arsenic-impacted groundwater possibly asscxiated with former Ponds IE and 2E. 
Arsenic from this source may also have impacted deeper groimdwater at this 
location, as evidenced by the slightty devated arsenic in deeper WeU 103. 

Arsenic concentrations varied greatiy in WeU 116 during the RI sampling program, 
ranging from 0.022 to 0.113 mg/l . For most sampling events, concentrations 
exceeded the representative range. 

WeU 131 Ues downgracUent of former Ponds IE through 4E and may be within ttie 
mixing and dUution zone downgracUent of ttie zone of impaded groundwater 
e x t e n ^ g from the extreme southwest (Hgure 4.4-10). 

Arsenic concentrations in deeper WeU 131 (0.017 to 0.059 mg/l) were devated 
compared to the representative concentration (0.032 mg/l), but were less than nearby 
Wells 104 and 116 and less ttian upgracUent Wells 114 and 115. Other metals at 
devated concentrations induded boron, cobalt, copper, and manganese. Phosphate 
was also devated in WeU 131 (Hgure 4.4-2). 

WeU 132 Ues downgracUent of former Ponds IE ttirough 4E and is within the mixing 
and (Ulution zone downgracUent of impacted groundwata: extending from the 
southwest WeU 132 had arsenic and other metal concenfrations plus devated 
common ion concentrations. Nutrients were also presoit in WeU 132 above 
representative levels. 

A zone of Uthium-impacted groundwater appears to extend to the northeast from 
the area of former Ponds 5E and 6E and into the mixing zone monitored by Wells 
132 and 140 (Figure 4.4-16). This zone may be asscxsated witti the Uttiium deteded by 
WeUs 104 and 116, and WeUs 150 and 152 downgradient Of Pond 8S. This zone may 
also extend to the northem portion of ttie cenfral area, exiting the site near 
monitoring WeU 111 (Hgure 4.4-11). 

Wells 117,118,150,151,152, and 159 had devated common ion concenfrations and 
are Icxated in the immediate vicinity of Pond 8S. WeU 151 is lcx:ated between Pond 
8S and former Ponds 5S and lOS. 

WeU 118 contained arsenic (0.037 mg/l) at levels just above the upper liinit for 
representative levels. Ndther arsenic nor any ottier metal or nutrient parameter 
was devated in deeper WeU 117. WeU 118 is on ttie eastem edg^ of a zone of 
impacted groundwater emanating from Pond 8S. Deeper groimdwater appears to be 
impacted to a minor degree as weU, as evidenced by higher sulfate concentrations 
(277 mg/l) in deeper WeU 117. 
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WeUs 150 and 152 Ue downgracUent of Pond 8S. Wells 150 and 152 had elevated 
arsenic concentrations (0.15 and 0.18 mg/l, respectivdy). Ottier metals at devated 
concentrations in these wells induded boron, cobalt, and Uthium. Concentrations 
of ammonia, phosphate, and fluoride in ttiese weUs were the highest concentrations 
found in the southwestem area. Caldum concentrations (34 and 77 mg/l) were 
bdow ttie average for representative weUs, as would be expeded by the low caldum 
values of the water contained in Pond 8S. 

Wells 150 and 152 had the most devated bicarbonate (1,482.5 and 1,268.5 mg/l), 
specific conductance (5,973 and 4,951 pnhos/cm, respectivdy), and TDS (4,918 and 
4,274 mg/l, respecrtivdy) concentrations for aU wells in ttie southwestem area. 
These two wells also had ttie most strongly negative redox potential (-190 to 
-306 mV, respectively). Representative wdls generaUy have positive redox 
potential. 

WeU 151 is approximatdy 700 feet downgradient from Pond 8S. Arsenic was 
detected at concentrations above the upper representative liinit during three rounds 
of sampling in WeU 151 (mean concentration of 0.05 mg/l). In two ottier sampling 
events, arsenic concentrations were c]ualified as nondeted by the vaUdation process 
due to contaminated fidd blanks. These nondeted values were both above 
representative concenfrations. WeU 151 is most likdy near the eastem margin of a 
zone of arsenic-impaded groundwater emanating from Pond 8S. Boron was 
ddected at devated concentrations (1.07 mg/l) in WeU 151. WeU 151 also had 
moderatdy elevated levels of phosphorus (7? 3 mg/l) and orthophosphate 
(8.40mg/l). 

WeU 140, which had elevated common ion concentrations, is located approximatdy 
500 feet downgracUent from former Pond TS. It is also downgracUent from former 
Ponds IE, 2E, and 6S, as weU as Pond 8S. This weU is also located within the mixing 
and dUution zone that contains groundwater flowing beneatti former Ponds IE 
through 6E. 

Arsenic was deteded at concentrations up to 0.047 mg/l in WeU 140. Other metals at 
devated concenfrations indude boron (1.23 mg/l), Uthium (0.121 mg/l), and 
sdenium (0.02 mg/l). Huoride was sUghtty devated above the highest 
representative concentration (WeU 140: 3.4 mg/l versus 1.2 mg/l for representative 
wells). WeU 140 had the highest sulfate concentrations (669 mg/l) and ttie single 
highest socUum concentration (1,100 mg/l in June 1992) for aU wells in the 
southwestem area. However, in subsecjuent rounds of sampling, sodium 
concentrations for WeU 140 were mudi lower (273 to 281 mg/l). The June 1992 
sodium value was heavUy qualified in the vaUdation process and should be used 
only as an indication that socUum is present at devated levels. Total phosphorus 
was detected at 15.7 mg/l and orthophosphate at 1.84 mg/l in WeU 140 (August 1993 
sampling). 
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WeU 141 is Icxrated near and approximatdy 100 feet downgradient from former 
Poncis 5S and lOS, whUe WeU 135 is approximatdy 300 feet to the east-northeast 
WeU 135 is potentiaUy downgracUent of Pond 8S and within the mixing zone ttiat 
contains groundwater from beneatti the area of aU former p>onds. 

WeU 135 had concenfrations of arsenic ranging from 0.042 to 0.067 mg/L These 
concentrations suggest that WeU 135 may monitor ttie eastem margin of a zone of 
arsenic-impacted groundwater emanating from the south. No other metals were at 
devated concentrations in WeU 135. This weU also had sUghtiy devated 
concentrations of nitrate and phosphate (4.04 mg/ l total phosphorus and 4.00 mg/l 
orthophosphate). 

WeU 141 had devated arsenic concentrations (0.1 mg/l). Boron (1.3 mg/l), Uthium 
(0.07 mg/l), and total phosphorus (55.8 mg/l) were moderatdy devated in WeU 141. 

Summary for Southwestem Area. In the former ponds area, aU 23 FMC 
monitoring weUs had elevated common ion concentrations and devated 
concatitrations of one or more metals, nutrients, and radiological parameters. 

Constituents most commonly found at devated concentrations in groundwater in 
the former poncls area were arsenic, boron, cobalt, copper, Uthium, and sdenium; 
ammonia, fluoride, nitrate, and two phosphate parameters; common ion 
parameters; the physical parameters specific conductance, temperature, and TDS; 
and the raciiological paramders gross alpha and gross beta^ Ihe pH of impaded 
groundwater in FMC forma* ponds is typicaUy lower than representative levels. 

Three of the 23 impacted wells in tiie southwestem area had elevated gross alpha 
activities during one sampling event Nine of the 23 impaded wells had devated 
gross beta activities. 

VolatUe organic compoimds were generaUy not deteded in groundwater in the 
former ponds area. 

Wells downgracUent of the slag pUes (WeUs 106,119, and 158) did not have devated 
concentrations of any parameter. Furthermore, the onsite soU investigation in 
Section 4.2 determined that subsurface soils beneath areas where slag has been 
deposited are not impacted to any depth. Hence ttie constituents found in slag are 
iinmc>bUe and do not appear to have impacted ttie groimdwater. 

4.4.2.4 Nature and Extent of Site-Related Constituents in the Central Area 

Former Ponds IS ttirough 3S, the fumace buUding, and the slag pit are located in the 
cenfral FMC area. The location of Ponds OS and OOS is not known for certain, but it 
appears that the ponds are in the cenfral area. This area indudes the raifroad swale 
at ttie nortiiem faciUty boundary. In tiie main plant area tiiare are shops that hancUe 
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oils and degreasers that may be sources of constituents such as trichloroethene. The 
locations of these areas are shown in Figure 1.1-1. 

Groundwater flow in the central area of the FMC fadUty (Figure 4.4-11) foUows a 
more north-by-northeast pattem than that found in the southwestem area. The 
flowpath of the mixing and dUution zone from the southwestem area enters tiie 
central area near WeU 134, passing beneath the area of foriner Ponds IS through 3S. 
This flowpath then passes beneath the westem end of the raifroad swale and exits 
the FMC operations area near WeU 111. 

Wells 133 and 134, located in the immeciiate vidnity of former Ponds IS, 2S, and 3S, 
had devated common ion concentrations. This wdl pafr is also located wittiin the 
mixing and dUution zone that contains groundwater impacted by the former ponds 
in the souttiwestem area (Hgure 4.4-11). 

ShaUow WeU 134 had devated arsenic (0.13 mg/l) concentrations as weU as devated 
boron (1.29 mg/l), Uthium (0.098 mg/l), manganese (3.60 mg/l), phosphate 
(34.65 mg/l), and potassium (1873 mg/l) concentrations. Deeper WeU 133 cUd not 
have devated concentrations of metals or nutrients; only sulfate (140.5 mg/l) 
appeared to be devated in this weU. 

WhUe boron concentrations in WeU 134 were devated, they were less than or equal 
to concentrations in southwest-area WeU 141 for each sampling event Elevated 
boron concentrations in WeU 134 most likdy represent the zone of boron-impacted 
groimdwater originating in the southwestem area. Ponds IS, 2S, and 3S do not 
appear to be significant sources of boron in groundwater beneatti the FMC faciUty. 

fri the north^n portion of ttie central area. Wells 111, 122, and TW-5S with devated 
common ion concentrations are located downgradient of ttie main FMC plant area 
and the north^n margin of the fumace buUding. These wells are along ttie 
groundwater flowpath emanating from the souttiwestem area. WeU 111 is also 
downgradient from ttie raifroad swale. Wells TW-51 and TW-5D, which are tiie 
deeper of the TW-5 duster, were not impaded, indicating the impaded groundwater 
in this area is confined to the shaUow zone. 

WeU 111 is lcx:ated due north of the main plant area just outside the fenceline. 
Metals were present at sUghtty to moderatdy devated concentrations, induding 
arsenic (0.52 mg/l), boron (0.95 mg/l), cobalt (0.017 mg/l), Utiiium (0.095 mg/l), 
manganese (1.21 mg/l), and sdenium (0.003 mg/l). Nitrate (17.35 mg/l), 
phosjAorus (1738 mg/l), and potzissium (143 mg/l) were also sUghtiy to moderatdy 
devated in WeU 111. 

Ortiiophosphate in groimdwater in the central area appears to be an extension of the 
zone of impaded groundwater originating near former Poncis IE and 2E and Pond 
8S. The zone extends from the upgradient margin of ttie central area, along the 
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northem portion of the central area, and exits the FMC faciUty (fenceline, but not 
property boundary) in the vidnity of WeU 111 (Figure 4.4-2). 

WeU 122 is located within the northem portion of the main plant buUding area. 
Metals were present at sUghtiy to moderately devated concentrations, induding 
arsenic (0.065 mg/l). Other metals found in upgracUent wells were generaUy not 
present Ammonia (1.26 mg/l), nitrate (18.2 mg/l), phosphate (9.31 mg/l), and 
potassium (236 mg/l) were also present at devated concentrations in WeU 122. 

Monitoring WeU TW-5S is located due north of the main plant area. Metals present 
at sUghtiy to moderatdy devated concentrations induded arsenic (0.063 mg/l), 
boron (0.68 mg/l), and Utiiium (0.094 mg/l) (Table 4.4-9). Niti-ate (26.8 mg/l) was 
devated in WeU TW-5S. Ammonia (0.933 mg/l), phosphorus (8.07 mg/l), and 
potassium (218 mg/l) were sUghtiy to moderatdy elevated (Tables 4.4-10 and 4.4-11). 

WeUs 121,108, and 146 monitor the flowpath that passes beneath the slag pit area 
and were impacted, based on common ion concentrations. WeU 107, wMch is the 
deeper of the 107/108 pafr, had representative-cjuaUty groimdwater. This is an 
incUcation that the impacted groundwater deteded in this area is confined to the 
shaUow zone. 

Metals data for Wells 121,108, and 146 are summarized in Table 4.4-9. As shown, 
mean concentrations of boron (0.53 mg/l), Uthium (0.061 mg/l), manganese 
(033 mg/l), and sdenium (0.032 mg/l) for the three wells exceeded the upper liinit 
for representative wells. 

In Wells 121,108, and 146, mean concentrations of nitrate (14.4 mg/l) and fluoride 
(1.7 mg/l) exceeded the upper liinit for representative wells (Table 4.4-10). 
Ammonia was not ddect^, and the two phosphate parameters were deteded 
within representative ranges. 

For WeUs 121,108, and 146, mean concentrations of potassium (139 mg/l), scxUum 
(105 mg/l), sulfate (211 mg/l), specific conductance (1,679 |iinhos/cm), temperature 
(23.8**C), and TDS (1,086 mg/l) exceeded representative concenti-ations (Table 4.4-11). 
Other common ion concentrations were comparable to representative 
concentrations. 

WeUs 121,108, and 146 aU had devated gross bete activities, ranging from 3.27 to 186 
pQ/1 (Table 4.4-12). This may be rdated to the devated potassium concentrations. 

Several volatUe organic compounds, most consistentiy TCE, were deteded in 
groimdwater in this area (Table 4.4-13). Concentrations of TCE ranged from 0.002 to 
0.015 mg/l fri WeUs 108,146, and 121. 
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Summary for the Central Area. Groimdwater flowpaths beneath the slag pit and 
downgracUent from the slag pit are influenced by the convergence of flow from ttie 
Michaud Hats and BannocJk Range hydrogeochemical regimes from the 
southwestem portion of the FMC fadlity, and adcUtional northerly flow of Banncx:k 
Range groundwater. 

In the southem part of the central area, this northem flow is paraUded by norttierly 
flowing Bannock Range groundwater that passes beneath the slag pit and the 
southem portion of the fumace buUding and then toward monitoring WeU 146, 
beyond which it exits the faciUty. However, this impacted groundwater 
subsecjuentiy retumed to the EMF faciUties through capture by the Simplot 
production weUs. 

Maximum Uthium concentrations were generaUy lower in the slag pit area than in 
the southwestem area (Figure 4.4-16). Tliis figure shows that shaUow Wells 108, 111, 
122,134, and TW-5S had devated Uthium concentrations ranging from 0.08 to 
0.16 mg/L Lithium concentrations in Wells 111 and 134 were generaUy greater ttian 
concentrations in southwest-area WeU 141. Elevated Uthium concentrations in 
Wells 134 and 111 may reflect an adcUtional source of Uthium added to the impacted 
groundwater originating in the souttiwestem ariea. 

Elevated potassium concentrations extend from WeU 134, downgracUent of former 
Ponds IS through 3S, through Wdls TW-5S and 111 (Hgure 4.4-17). 

In the southern portion of the central area. Wells 108,121, and 146 contained 
devated common ion concentrations and are located downgracUent of the slag j>it 
and the fumace buUding. These wells may intercept the southem margin of 
groimdwater flow from the southwestem area. The higher potassium 
concenfrations in Wells 108 and 122 suggest an adcUtional source in the vidnity of 
the fumace buUcUng. 

The high temperatures in WeU 108 extend to Well 146 and appear to be present in 
offsite WeU 517 (Figure 4.4-18). 

WeU 121 is located at the upgracUent margin of the slag pit, WeU 108 is located at the 
downgracUent margin of the slag pit, and WeU 146 is located just outside ttie 
fenceline approximatdy 1,600 feet northeast and downgracUent of the slag pit 
Although common ion concentrations were elevated in these wells, aU ttiree wells 
had representative levds of arsenic. Selenium was devated in WeU 121 and 
decreased to sUghtty elevated concentrations in Wells 108 and 146. Nitrate and 
potassium were sUghtiy to moderately devated in these wells. 

The zone of nitrate-impaded groundwater originating in the southwestem area 
appeared to extend into the central area to WeUs 121, TW-5S, and 111. Wells 122 
and 108, near the fumace buUding and slag pit, appeared to Ue wittiin another zone 
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of nitrate-impacted groimdwater. Nitrate concentration trends are simUar for Wells 
135 and 121. The trends discernible in Wells 122 and 108 are simUar, but differ from 
the trends observed in Wells 135 and 121, incUcating WeUs 122 and 108 monitor a 
different zone of impacted groundwater. 

The presence of fluoride in groundwater in the FMC central area was limited to the 
vidnity of the slag pi t 

WeU 108 had the highest sulfate concenfrations (154 to 316 mg/l) in the central FMC 
area. WeU 108, which is due northeast and dfrectiy downgradient from the fumace 
operations, haci an average temperature of 86**F (30*0 (Hgure 4.4-18). This thermal 
plume is detected in WeU 122 and extends to Wdl 146, at the fenceline. Wells 108, 
122, and TW-5S were the only wells in the central area with n^at ive redox 
potentiaL 

WeU 121, and to a lesser extent WeUs 108 and 146 had detectable levds of VOCs, 
TCE in particular. 

4.43 Charaderization of Groundwater Quality at Simplot 

This section.discusses the eastem area of Simplot which encompasses the former 
east overflow pond, tiie lower gypsum stack, and the eastem two-ttifrds of the upper 
gypsum stack (Figure 4.4-6). Most of the Simplot production faciUties are also in this 
area. 

Groundwater from the Portneuf River VaUey and Bcinnock Range 
hycfrogeochemical regimes underflows the eastem Simplot faciUties. As stated 
previously, the Portneuf River hycfrogeochemical regime has a caldum-bicarbonate 
groundwater chemistry, and the Bannock Range geochemistry is simUar, but with 
lower ion concentrations. Michaud Hats groundwater does not flow under tiiis 
area. 

Overview of Findings 

Groimdwater in this area begins its flowpath in the higher devations of the 
Bannock Range and flows baieath the upper gypsum stack. Continuing 
downgracUent, groundwater flows beneath ttie lower gypsum stack and continues, 
for the most part, to the Simplot production weUs. Upward vertical gracUents are 
present throughout the lower gypsum stack area and the main plant area of Simplot 
(Figures 3.3-5A to 33-5E). These upward hycfrauUc gracUents prevent downward 
vertical migration of constituents emanating from the gypsum stacks and flowing 
horizontaUy through the uppermost saturated gravel zone. There are deeper wells 
(i.e., Wdl 317) in the eastem Simplot area where impacted groundwater is deteded, 
but these areas appear to be Icxralized. Deeper groimdwater, for the most part, is 
imimpacrted. 
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The constituents present above representative concentrations in groundwater 
beneath both the upper and lower gypsum stacks were ammonia, arsenic, 
bicarbonate, boron, caldum, Uthium, magnesium, orthophosphate, potassium, 
reduced pH, total phosphorus, selenium, sodium, sulfate, and gross beta. 
Groundwater beneath tiie upper gypsum stack also contained elevated levds of 
gross alpha. Groimdwater beneath the lower gypsum stack also contained devated 
concentrations of fluoride, and nitrate. 

The primary constituents of potential concern appear to be arsenic, fluoride (former 
east overflow pond area), sdenium, sulfate, chloride, socUum, and nitrate. 

Most of the groimdwater flowing beneath the gypsum stack appears to flow into the 
cone of depression of the Simplot production wdls. The production weU capture 
zone appears to extend to the east to a point between Wells 318 and 328 
(Figure 4.4-18). 

Wells 305 and 328, and the wells along the Portneuf River cUd not contain 
concentrations of gypsum stack constituents at devated levels, incUcating that EMF-
rdated activities did not impact groundwater beyond the eastem Simplot boundary. 

In the area of ttie former east overflow pond, constituents deteded above 
representative concentrations were aluminum, ammonia, arsenic, berylUum, 

-bicarbonate, boron, c:admium, caldum, total duomium, cobalt, copper, fluoride, 
Uthium, magnesium, manganese, nickd, nitrate, orthophosphate, reduced pH, 
potassium, selenium, socUum, sulfate, thalUum, and zinc. The cxrcurrence of most 
of these constituoits appeared to be limited to WeU 318, located immecUately 
downgracUent from the former east overflow pond. The lower zone of the aquifer 
in this area also contained sUghtty devated levels of constituents that can be 
asscxiated with the former pond. The extent of migration of releases is uncertain 
and is being further evaluated by modeling techniques; it is possible that sUghtiy 
devated levels of nickd, fluoride, and lower pH ddected in Wells TW-12S, 320, and 
503 may be rdated to rdeases from this former pond. 

4.43.1 Identification of Constituents of Potential Concem in Simplot 
Groundwater 

The anal3rtical results obtained from groimdwater samples collected during the RI 
were evaluated to identify: 

• Constituents that could be eliminated from further consideration either 
because tiiey were not present at levels that exceeded representative 
concentrations, or because they were detected sporacUcally at concentrations 
very dose to the detection level 
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• Constituents that were site related, or that could be used as incUcators of 
releases from source areas within the Simplot faciUty 

This prcxress served to simplify the identification and description of the nature and 
extent of site constituents present in groundwater assodated with source areas 
witiiin Simplot Comparison of common ion concentrations with representative 
groimdwater incUcated that 14 weUs in the eastem Simplot area were impacted. 

Constituents Eliminated. Ffrst, as described in Sections 4.4.1.2 and 4.4.1.3, six 
parameters were eliminated as site-rdated parameters for aU 130 EMF wells (both 
onsite and offsite wdls, and both impacted and unimpacted wells): antimony, lead, 
molybdenum, silver, barium, and mercury. Next, the representative levds for 
constituents in groundwater, described in Section 4.4.L1, were compared with 
analytical results from weUs at Simplot that were not part of the representative weU 
network- This comparison identified a number of constituents that were present 
only in concentrations at or bdow representative levels in groundwater beneath the 
Simplot faciUty in aU wells except Wdl 318. The results of this comparison, 
presented in Table 4.4-14, incUcate ttiat cobalt, fron, thalUum, vanacUum, and zinc 
were not present at representative levds in groimdwater beneatti Simplot These 
five metals were found at devated levels in groundwater samples coUecAed from 
WeU 318, as a result of the low pH of the groimdwater, but were not detected in 
groundwater downgracUent from this weU. 

BerylUum, caclmium, chromium, zmd copper were ddected sporacUcaUy at 
concentrations just above (e.g,> within several parts per bilUon) thefr detection 
levds (witii the exception of WeU 318). These constituents are beUeved to be 
naturaUy present in groundwater. Thefr presence at concentrations just above the 
upper liinit for representative levels is likdy due to natural variabiUty not refleded 
in ttie samples colleded from the represenfetive wdls. 

Aluminum was also detected sporacUcally, but at concentrations weU above 
representative levds. As cUscussed in Section 4.4.1, the presence of aluminum is 
bdieved to be due to sUt accumulation in specific monitoring wells. Witii the 
exception of WeU 318, aluminum is not beUeved to be assodated with rdeases from 
source areas. 

It was conduded that the 14 metal constituents identified in Table 4.4-14, plus 
volatUe and semivolatUe organic compounds, are not constituents of potential 
concem in groundwater beneath the Simplot faciUty. These constituents were 
therefore eliminated from further consideration except as noted for WeU 318. 

Metal Constituents Deteded in Groundwater. In wells with devated common 
ion concentrations, arsenic, boron, and lithium were found at devated 
concentrations within the Simplot faciUty. Figures 4.4-19, 4.4-20, and 4.4-21 show the 
areal distribution of these parameters in groimdwater for the March 1993 RI 
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sampling round. These three metals are site-rdated constituents in groimdwater. 
However, arsenic and Uthium were more widdy distributed than was boron 
(attenuation appears to be more rapid for boron). Jn adcUtion, arsenic and Uthium 
were more elevated with resped to representative levels tiian was boron. Arsenic 
was present at mean concentrations up to 0.557 mg/l; Uthium was present at mean 
concentrations up to 0.427 mg/l; and boron was present at mean concentrations up 
to 0.734 mg/l. Arsenic and Utiiium, therefore, are better incUcators of impaded 
groundwater than is boron. 

Sdenium and nickd are site-related constituents in groimdwater hear incUvidual 
source areas. Sdenium was deteded at elevated mean concentrations in the 
gypsum stack area (0.025 mg/l) and near the former east overflow pond (up to 
0.026 mg/l). 

Nickel was deteded at devated mean concentrations (2.95 and 0.10 mg/l) in aU 
samples from Wells 318 and 320, respectivdy, downgradient of the former east 
overilow pond. Nickd was deteded at devated concentrations in Wells 332 
(0.036 mg/l) and PEI-5 (0.23 mg/l). These concentrations exceeded the upper liinit 
for representative wells (0.01 mg/l). 

Cacfrnium was deteded at concentrations higher than the upper representative liinit 
for aU samples from WeU 318 (mean of 3.19 mg/l), and one sample each from Wells 
320 (0.012 mg/l), 332 (0.006 mg/l), and PEI-5 (0.008 mg/l). The representative 
concentration of cadmium was 0.006 mg/l . 

As shown in Table 4.4-14,16 metals were present at devated concentrations in 
groundwater from Wdl 318, IcKated next to the former east overflow pond. These 
metals induded arsenic, boron, Uthium, manganese, nickd, and sdenium, which 
were also detected in other Simplot wells, and aluminum, berylUum, cadmium, 
chromium, cobalt copper, fron, thaUium, vanacUum, and zinc. 

Nutrients and Huoride in Groundwater. Characterization of nutrients and fluoride 
in groundwater at Simplot was used as a means of identifying the nature and extent 
of site-related parameters in groimdwater. Samples coUeded from the Simplot 
monitoring wdls were analyzed for the foUowing: 

• Ammonia 

• Nitrate 

• Orthophosphate 

• Total phosphorus 

• Huoride 

Nutrient and fluoride analytical results for Simplot monitoring weUs with impacted 
water chemistry are summarized in Table 4.4-15. AU four nutrients and fluoride 

January 1994 
9J-i477ci29/DVM/«h/Ri7 4.4-37 EMF Site Characterization Summary 



Section 4 Nature and Extent of Constituents of Potential Concem 

were present at devated concentrations in groundwater beneath portions of the 
Simplot faciUty. 

The phosphate parameters are characteristic of site-related constituents in 
groundwater for the entire Simplot fadlity. Phosphate (orthophosphate and total 
phosphorus) was found at devated concentrations in aU impacted Simplot wells. 
Mean phosphate concentrations ranged from 6.2 to 176.3 mg/l (orthophosphate) and 
6.3 to 173 mg/l (total phosphorus), and 2390 mg/l and 2,880 mg/l (total phosphorus 
and orthophosphate, respectively) for WeU 318. Representative phosphate 
concentrations were 1.8 mg/ l for orthophosphate and 3.1 mg/l for total phosphorus. 

Figure 4.4-22 shows the areal cUstribution of wells in which orthophosphate was 
detected in groimdwater beneath aU areas of the Simplot faciUty. This figure 
presents orthophosphate data for the March 1993 round of sampling. 

Nitrate, ammonia, and fluoride were detecrted at elevated concentrations in fewer 
wells and at less-elevated concentrations than phosphate. Elevated nitrate 
concentrations were deteded in samples from WeUs 315,316,320,325,326, and 332; 
mean concentrations ranged from 5.34 to 66.70 mg/l (compared with the upper liinit 
for representative levds of 4.5 mg/l). Elevated ammonia concentrations were 
detected in samples from Wells 313,318, 320, and 325; mean concentrations ranged 
from ZO to 23.9 mg/L Elevated mean fluoride concentrations were deteded in 
WeUs 318,320,327, and PEI-5; mean concenti-ations ranged from 1.10 to 9.8 mg/l, 
exdudfrig WeU 318, and 1317 mg/ l at WeU 318. 

Ammonia, nitrate, and fluoride are charaderistic constituents for site-related impad 
on grounciwater from incUvidual source areas as foUows: 

• Ammonia and fluoride in the central area (upper gypsum stack) 

• Nitrate in the eastem area OOWCT gypsum stack) 

• Ammonia, nitrate, and fluoride (former east overflow pond area) 

Other Constituents Deteded in Groundwater. Table 4.4-16 presents a suminary of 
common ion concentrations and physical parameter measurements in the Simplot 
monitoring wells with impacted water chemistry. Some common ions and physical 
parameters were impaded by the faciUty. 

Sulfate is characteristic of site-rdated impact for the entfre Simplot faciUty. Sulfate 
mean concentrations ranged from 283 to 2,702 mg/l, compared to the 79 mg/l upper 
liinit for representative weUs. 

Gross alpha activities ranged from a low of 2.09 p Q / l in Wdl 321 to a high of 
1,690 pQ/1 in WeU 318. The upper liinit of gross alpha in representative wells was 
7.97 p Q / l . WeUs 313,315,316, and 325, in the vicinity of tiie gypsum stacks, had 

January 1994 
EMF Site Characterization Summary 4.4-38 93-i477ci29/DVM/«h/Ri7 



Section 4 Nature and Extent of Constituents of Potential Concem 

devated gross alpha activities (Table 4.4-17) compared to representative wells. Gross 
beta activities ranged from a low of 4.04 pQ/ l in WeU PEI-6 to a high of 1,163 pQ/l 
in WeU 318. Gross beta was elevated in wells in the vicinity of the gypsum stacks 
except PEI-5 and, possibly, PEI-3. 

In ttie former east overflow pond area of ttie Simplot faciUty, only WeU 318 had 
devated gross alpha at 1,691 pCi/1 (the highest for aU Simplot weUs). WeUs 317,318, 
and 320 had devated gross beta, witti activities ranging from 17.59 to 1,163 pQ/L 

The sporacUc detection of VOCs and SVOCs in groundwater samples from Simplot 
wells indicates that these organic parameters were not site-rdated constituents 
(Table 4.4-18). Of the 15 volatUe or semivolatUe organic compounds reported, most 
or aU, may not be present in groundwater. Several compounds represent common 
laboratory solvents, induding methylene chloride, acetone, and plastidzers 
(phthalates). Compounds reported infrecpientty and at low concentrations, such as 
2-butanone, tetrachloroethene, 1,1,1-trichloroethane, ethyl benzene, trichloroethene, 
xylenes, benzoic add, and tetrahycfrofuran, may represent an aberration in the 
analytical methodology and may not actuaUy be present in the sample. 

4.432 Nature and Extent of Site-Related Constituents in Groundwater at 
Simplot 

The nature and extent of site-rdated constituents in groundwater is described for 
two source areas within the Simplot fadUtjr: 

• Cenfral and Eastem Area - encompasses the central and eastem upper 
gypsum stack, and the lower gypsum stack. 

• Former East Overflow Pond Area - encompasses the former east overflow 
pond and the groundwater flowpath downgracUent of the form^ east 
overflow pond; area also influenced by the gypsum stacks. 

For ease of understanding, the discussion for each source area has been cUvided into 
a summary ttiat is foUowed by a more detaUed analysis describing the nature of 
sources and rdease mechanisms, chemicals present, the geographic extent of 
devated constituents, and the relationship to groundwater flow. 

Cenfral and Eastem Area. The central and eastem portions of the Simplot faciUty 
present a complex groimdwater flow regime. Throughout the central and eastem 
area, most of tiie groimdwater flow originating from the upper and lower gypsum 
stacks was captured by the Simplot producrtion weUs. 

The source of site-rdated constituents in groundwater in the central area of the 
Simplot faciUty was the infilfration from ttie upper gypsum stack. In the eastem 
area of the Simplot faciUty, the lower gypsum stack represented an adcUtional source 
of constituents and may have added to the impact from the upper gypsum stack. 
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Chemicals Present a t Elevated Concentrations in the Central and Eastem 
Area. The constituents present at above-representative concentrations in 
groundwater beneatii both the upper and lower gypsum stacks were ammonia, 
arsenic, bicarbonate, boron, caldum, Uthium, magnesium, orthophosphate, 
potassium, reduced pH, total phosphorus, selenium, socUum, sulfate, and gross beta. 
Groundwater beneatti the upper gypsum stack also contained devated levels of 
gross alpha. Groundwater beneath the lower gypsum stack also contained devated 
concentrations of fluoride and nitrate. Tables 4.4-14,4.4-15, and 4.4-16 present the 
mean concentrations of constituents detected in wells within tiiis area and the 
assodated concentrations of representative groundwater for these constituents. 

Sdenium was present at devated concentrations in groimdwater beneath tiie 
central (upper gypsum sfeck) area of the Simplot facUity. Concentrations ranged 
from 0.009 to 0.214 mg/L Nickd was also detecrted at an devated concentration 
(0.44 mg/l) in one sample from WeU PEI-5. This concentration exceeded the upper 
Umit for representative groundwater (0.01 mg/l). 

Sdenium was present at devated concentrations in groundwater beneath the 
eastem Oower gypsum stack) area of the Simplot facility. Mean selenium 
concentrations for the three shaUow WeUs 316,326, and 332 ranged from 0.016 to 
0.037 mg/L Cadmium was detected at tiie representative concentration of 0.006 mg/l 
in WeU 33Z 

Nutrients and fluoride were present at elevated concentrations in groimdwater 
beneath the central and eastem area of the Simplot faciUty. For the wells 
monitoring these areas, the two phosphate parameters were deteded in nearly aU 
samples and at consistentiy devated concentrations in aU wells. Mean , 
concentrations of ortiiophosphate ranged from 8.11 to 176.25 mg/l, and mean 
concentrations of total phosphorous rainged from 7.71 to 173 mg/l. As shown in 
Table 4.4-15, ammonia was encountered only in Wells 313 and 325; ttie mean 
concentrations were 6.1 mg/ l and 2.00 mg/l , respectivdy. Huoride and nifrate were 
detected in most samples; however, elevated mean fluoride concenfrations were 
Umited to WeU PEI-5 (9.80 mg/l). Elevated nifrate concentrations were limited to 
WeUs 313 (57.9 mg/l), 325 (24.4 mg/l), 316 (13.9 mg/l), and 326 (14.4 mg/l). 

Mean concentrations of ammonia, nitrate, orthophosphate, total phosphorus, and 
fluoride exceeded the upper representative limits (Table 4.4-15). AU of the devated 
ammonia concentrations and the highest nitrate concentrations were in WeUs 313 
and 325, located within the process operations area of ttie Simplot faciUty. 

Maximum concentrations of aU common ion parameters except chloride, plus 
specific conductance and TDS, exceeded representative concentrations for 
groundwater from the cenfral and eastem area of the Simplot faciUty (Table 4.4-16). 
Sulfate concenfrations greater than 1,000 mg/ l were found in wells in these areas of 
the Simplot faciUty. 
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pH ranged from 4.65 to 6.82 (more adcUc than representative values) for aU but two 
samples. Temperature measurements were above representative levels for aU 
samples from WeU 315 (18.0 to 18.5°C) and for some samples from Wells 306,325, 
and PEI-5 (13.3*'C to 18.9''C). 

Wells 306,313, 315,316, and 325 monitoring the central and eastem area of the 
Simplot faciUty had devated gross alpha activities (Table 4.4-17) compared with 
representative wells for at least one round of sampling. Gross alpha activities 
ranged from 8.69 to 463 pQ/1, with the greatest activity ddected in WeU 306. Gross 
beta was devated in aU wells except PEI-5, and possibly PEI-3. Gross beta activities 
ranged from 18.9 to 50.7 pQ/l , with the greatest activity detected in WeU 316. The 
highest radiological parameter activities were found in the deeper wells, suggesting 
that these parameters may be rdated to natural sources in the underljdng bedrcKk 
rather ttian to the gypsum stacks. 

Extent and Relationship to Flowpaths of Elevated Constituents in 
Groundwater heneath the Central and Eastem Area. Groimdwater flowpaths in 
this area of the Simplot faciUty are influenced by the hycfrauUc head induced by 
infUtration from the upper gypsum stack. This head induced flow toward ttie 
northwest, north, and norttieast Prior to the construction of the gypsum stack and 
in areas currentty upgracUent of the gypsum stack, natural flow, consisting of 
Bannock Range regime groimdwater originating from recharge in the Bannock 
Range, flowed from south to north. 

The infUtration from the sustained head on ttie upper gypsum stack is substantiaUy 
reduced by the low permeabiUty of the gypsum, and the attenuating capadty of the 
underljdng sUts (Hgures 4.2.2-5 through 4.2.2-10, which iUustrate ttie distribution of 
sUt beneatti the unit). Gypsum may also predpitate in pore spaces of the underlying 
sUts, further reducing permeabiUties of the natural geologic material (Dames & 
Mcx>re, 1975). This predpifetion, if it occurs, is a result of the marked changed in 
physicodiemical envfronment between the low-pH, supersaturated gypsum sfec^ 
fluids and the high-pH, carbonate-buffered loess. As discussed in Section 4.2.2, other 
nietals found in ttie gypsum stack supernatant are rapicUy attenuated. 

Potentiometric head devations near the upper gypsum sfeck were sUghtty elevated. 
However, as described in Section 3.3, ttiese heacls cUd not appear to be great oiough 
to induce a fuU radial mounding effect. The naturaUy high hycfrauUc gracUents in 
the underlying Bannock Range groundwater system beneath the upper gypsum 
stac^ may cUssipate head under the gypsum stack quickly enough to minimize head 
buUdup. 

Groimdwater in tiie central area and some of ttie groundwater to the east appeared 
to be captured by the Simplot production wells, based on the analyses performed to 
date. Some groundwater flowing between WeUs 318 and 328 may not have been 
captured by the production wells. Groimdwater flowed northward where it met the 
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{[ow in the Ivlichaud Gravd. Some water flowing through this area was captured by 
the Simplot production weUs. 

All of the elevated ammonia concentrations and the highest nifrate concentrations 
were detected in WeUs 313 and 325 within the process operations area of the Simplot 
faciUty, suggesting that adcUtional ammonia and nitrate was rdeased to 
grounciwater from these operations. Other elevated, but lower, nitrate 
concentrations were present in WeUs 315,316, and 326, downgracUent of the lower 
gypsum stack. 

Former East Overflow Pond Area. The former east overflow pond is located in the 
northeastem area of the Simplot faciUty. Groundwater from tiie upper and lower 
gypsum stacks passes beneatti the former east overflow pond. 

During the period of the RI sampling program, the former east overflow pond was 
active and episocUc discharges of plant process water to the imlined pond infiltrated 
through subsurface gravds to groimdwater. WeUs 317 and 318, at the downgracUent 
margin, were impadecL In WeU 318, this resulted in elevated metal concentrations 
and pH less than 2, as weU as devated concentrations of nutrients and common 
ions. Mcxleratdy elevated levels of many of the same constituents were also 
ddected in WeU 317, which is screened in the deeper zone of the aquifer. The 
fonner east overflow pond has since been taken out of service and replaced with a 
new lined pond constructed nearby. Groundwater impacts are expeded to cUssipate. 

Chemicals Present a t Elevated Concentrations in the Former East Overflow 
Pond Area. Constituents most commonly found at devated concentrations in 
groundwater in the former east overflow pond area are summarized bdow. The 
mean concentrations from Wells 317,320, and 327 located downgracUent from ttie 
fonner east overflow pond were arsenic (0.181 mg/l), boron (0.42 mg/l), caldum 
(277 mg/l), Uthium (0.170 mg/l), magnesium (133 mg/l), orthophosphate (55 mg/l), 
potassium (19.4 mg/l), sodium (303 mg/l), anci sulfate (1,106 mg/l). In addition, the 
foUowing constituents were also found at devated mean concentrations in 
groimdwater downgracUent of the former east overflow pond: bicarbonate 
(746 mg/l), ammonia (83 mg/l), fluoride (2.1 mg/l), manganese (0.267 mg/l), nickd 
(0.06 mg/l), nitrate (26 mg/l), and sdenium (0.010 mg/l). In WeU 318, located at the 
downgracUent margin of ttie pond, groundwater had devated metal concentrations 
and adcUc pH Cess than 2). AdcUtional metals found at devated mean 
concentrations in WeU 318 friduded aluminum (449 mg/l), berylUum (0.056 mg/l), 
cadmium (3.19 mg/l), chromium (4.76 mg/l), cobalt (0.087 mg/l), copper (1.00 mg/l), 
thalUum (0.040 mg/l), and zinc (24.2 mg/l). 

Mean concdifrations of arsenic, boron, Uthium, manganese, and sdenium for the 
three wells (Wells 317,320, and 327) in the downgracUent flowpath from the former 
east overflow pond area exceeded the upper limits for representative wells (Table 
4.4-14). Arsenic in these wells ranged from 0.03 to 0.37 mg/L Boron ranged from 
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0.17 to 0.61 mg/l, whUe Uthium ranged from 0.06 to 0.25 mg/L Mean manganese 
concentrations were 0.001 to 0.444 mg/l, and mean sdenium levels were 0.004 to 
0.024mg/L 

Mean concentrations of aU common ion parameters except chloride, plus specific 
conductance and TDS, for groimdwater in the former east overflow pond area 
exceeded representative concentrations (Table 4.4-16). For impaded wdls in the 
former east overflow pond area, mean common ion concentrations were above the 
upper liinit for representative limits for caldum (133 to 367 mg/l), magnesium (49 
to 218 mg/l), sodium (84 to 524 mg/l), and sulfate (283 to 1,847 mg/l). For WeUs 317 
and 320, bicarbonate (1,247 and 477 mg/l) and potassium (19.7 and 26.9 mg/l) 
concentrations were also devated. WeU 327 had bicarbonate concenfrations 
(348 mg/l) greater than the upper representative liinit, but within the range for 
Portneuf River regime groundwater. WeU 318 had the highest potassium 
concentrations for any weU within the Simplot faciUty (mean of 270 mg/l). Due to 
the low pH of groimdwater from WeU 318, no bicarbonate ions were present 

O 

t 

As shown in Table 4.4-16> for the former east overflow pond area of the Simplot 
faciUty, the common ion with the greatest increase over representative levels was 
sulfate. Maximum sulfate concentrations were 3,510 mg/l (mean of 2,703 mg/l) for 
WeU 318 and up to 2,110 mg/l among the other wdls. 

iSpecific conductance (up to 7394 ^mhos/cm) and TDS (up to 12,400 mg/l) were 
devated in aU wells in the former east overflow pond area. Groundwater in the 
former east overflow pond area had a pH levd lower than representative levels: 
less than 2 in WeU 318, and 5.86 to 6.69 in otiier weUs. 

Only WeU 318 had devated gross alpha activities ranging from 984 to 1,690 pQ/l. 
WeUs 317,318, and 320 had devated gross beta activities, ranging from 17.59 to 
l,163pa/L 

Extent and Relationship to Flowpaths of Elevated Constituents in 
Groundwater beneath the Former East Overflow Pond Area. The former east 
overflow pond was used to contain Simplot plant prcxress fluids in the event of a 
plant upset When this occurred, low-pH prcxress material was pumped into this 
pond and infiltrated to the groimdwater bdow, as evidenced by the low pH (1.7 to 
1.8) observed in WeU 318. This low-pH water contained certain metals; in adcUtion, 
it may have mobilized certain metals present in the soU column beneath the pond 
area. The buffering capadty of the soils and the bicarbonate groimdwater appeared 
to increase groimdwater pH to above 6.0 at a point several huncfred fed 
downgracUent from the former east overflow pond. This buffering probably 
predpitated a large fraction of mobilized metals, whUe more soluble dements 
remained in solution in detectable concentrations. The more soluble constituents 
were nickd and fluoride. 
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Groundwater flowpaths beneath the former east overflow pond area were 
influenced by the intersecrtion of flow of groundwater from the gypsum stacks and 
pumping from the Simplot production wells. Contributions of constituents from 
the gypsum stacks were augmented by infiltration from the former east overflow 
pond. At the former east overflow pond, pH was low and many metals not found 
in groimdwater elsewhere were present in groundwater samples coUeded from 
Wdl 318. However, pH increased as groundwater flowed from the former east 
overflow pond, and ttie metal concentrations decreased. 

WeU 317, which is the deeper weU pafred with 318, had devated mean 
concentrations of the foUowing constituents that were found in WeU 318: arsenic 
(0.37 mg/l), boron (0.60 mg/l), caldum (367.18 mg/l), Uthium (0.25 mg/l), 
magnesium (217.77 mg/l), nickd (0.011 mg/l), orthophosphate (103.83 mg/l), 
potassium (19.67 mg/l), specific conductance (4394.6 umhos/cm), scxUum (524.37 
mg/l), sulfate (1847.5 mg/l), and total dissolved soUds (4,1433 mg/l). In adcUtion, 
mean pH (6.01) was bdow representative levels in the weU. Mean alkalinity 
(bicarbonate) was 1,247.25 mg/l, which was greater than representative levds; 
however, tiie mean alkalinity (bicarbonate) in WeU 318 was 1 mg/L 

fri WeU 320, ammonia, arsenic, boron, fluoride, Uthium, orthophosphate, nickd, 
nitrate, total phosphorus, pH and temperature were b ^ o n d the range found in 
representative groundwater. The mean concentrations of ammonia, arsenic, boron, 
and fluoride in Wdl 320 were 1337 mg/l , 0.08 mg/l, 0.42 mg/l , and 5.16 mg/l, 
respectivdy. The mean concentrations of Uthium, orthophosphate, nickd, nitrate, 
and total phosphorus in WeU 320 were 0.13 mg/l , 3737 mg/l, 0.098 mg/l, 66.7 mg/l , 
34.2 mg/l , respectivdy. The mean pH in this wdl was 6.25, and the mean 
temperature was IS.T^C. 

WhUe ttiis weU appeared to be downgracUent fix)m the former east overflow pond, 
further evaluation of the hydrauUc relationship betweoi it, the former east 
overflow pond, and other potential sources is being performed as part of the 
mcxleling evaluation of influences on groundwater flow pattems. UntU this 
evaluation is completed, the source of the constituents deteded in this weU cannot 
be oondusivdy identified. The results of this evaluation wiU be presented in ttie RI 
report 

4.4.4 Joint Fenceline Area 

The joint fenceline area extends from the westem thfrd of the Simplot upper 
gypsum stack northwest to ttie FMC former kiln scmbber ponds (Hgure 4.4-6). The 
area indudes the FMC former calciner poncis, calciner sediment storage area (south 
of the former calciner ponds)/ttie FMC*IWW basinand ditch, and the former kiln 
scrubber overflow pond. This area also indudes the westem portion of the Simplot 
process operations area. The joint fenceUne area is discussed separatdy because 
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there is a commingling of impacted groundwater, and contributions from 
incUvidual sources cannot yet be quantified. 

4.4.4.1 Overview 
The area where the two properties abut is a very complex groundwater mixing area 
with contributions by botti companies. There are several potential sources within 
the area such as the gypsum stack, former calciner poncis, calciner sedimeits, the 
IWW cUtch and basin, etc, which compUcate this area. It is also further compUcated 
by the subsurface geology, where several different factors control the flow. 

The "bedrcxrk low" in this area is controlling flow to some extent through 
preferential permeabiUty of the fiU material within the low (Figure 3.3-12). The flow 
from this area is generally northwesterly, across the fenceline, perhaps extending as 
far west as the former kifri scrubber overflow pond. Here it commingles witii the 
northeasterly flow from the FMC operations area, where it meets the flow from the 
area of the becfrcxic low. Both these flows are affeded by the cone of depression 
created by Simplof s production wells. 

C
Although the contribution by each company wiU be investigated through the 

) ongoing analytical modeling study, it is not of great importance because the 
production weUs are controlling tiie flow of impacted groimdwater and there is Uttte 
migration offsite. 
Groimdwater underflowing the joint fenceline area is Bannock Range groundwater. 
Portneuf River VaUey and Michaud Hats groundwaters do not underflow this area. 
The groundwater originates in the Bannodc Range recharge areas at higher 
devations and flows beneath the joint fenceline area under very high horizontal 
hycfrauUc gracUents. The high gracUents appear to be coinddental with low 
hycfrauUc conductivities, indicating that the net groundwater flux through the joint 
fenceline area is rdativdy low. HycfrauUc conductivities rapicUy increase to the 
nortti, as the Banncxrk Range hycfrogeologic area fransitions to ttie higher 
permeabiUty Michaud Hats and Portneuf River hycfrogeologic areas. This fransition 
is marked by a corresponding decrease in hydrauUc gracUent. 
A contour map of the top of ttie Tertiary beds indicates a becfrock low in the area of 
the joint fencdine area (Figure 3.1-12). Although the Tertiary here defines the 
"bedrock," it is a series of bedded layers of tuff, rhyoUte, and volcanics, which is not 
an impermeable basement complex as might be inferred by the term becfrcxrk. 
Although the becfrock low is controlling tiie groimdwater flow in this area, it 
appears to do so from ttie prderential permeabiUty of the gravels which fill the 
channd rather than the lack of percolation capadty of the becfrock. 

. ' The mean concentrations of constituents present above representative 
concentrations in groundwater beneath the upper gypsum stacrk were: ammonia, 
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arsenic, bicarbonate, boron, cadmium, caldum, fluoride, Uthium, magnesium, 
manganese, nickel, nitrate, orthophosphate, potassium, reduced pH, sdenium, 
spedfic conductance, socUum, sulfate, total cUssolved soUds, total phosphorus, and 
gross alpha and gross beta. This impacrted groundwater flowed northwest beneath 
the FMC-Simplot fenceUne. 

As this groimdwater underflowed the former calciner ponds, an increase in nitrate, 
ammonia, crhloride, potassium, and zinc was observed. These observations suggest 
that historic rdeases from the former caldner ponds were impacting groundwater 
during the RI sampling pericxi. 

Constituents were also contributed to groimdwater in the area of the former kiln 
scrubber overflow pond area, monitored by WeU 123. This impacted groundwater 
migrated northeast and mixed with constituents from other sources. 

Most or aU of the groundwater that flowed through the joint fenceline area was 
captured by the Simplot prcxiucrtion wells, as iUustrated by flowpaths delineated 
from potentiometric contours in the shaUow saturated gravels (Figure 4.4-18). 

The overaU impacts to deeper groundwater appeared to be minimized by the 
upward vertical gracUents observed throughout most of this area (Hgures 33-5A to 
3.3-5E). In adcUtion, there appears to be a hycfrauUc separation between shaUow and 
deeper gravels throughout most of this area, as aquitards were observed in most 
borings. 

4.4.42 Constituents of Potential Concem in the Joint Fenceline Area 

This section describes constituents and potential source areas beginning in the 
upgracUent portion of the joint fenceline area, foUowed by potential sources located 
in generaUy downgracUent areas. 

Upper Gypsum Stack. A discussion of ttie characteristics of constituents present in 
gypsum slurry and soUds was provided in Section 42.2.1. The mean concdifrations 
Of constituents detected in the 12 wells downgracUent from the upper gypsum stack, 
but upgracUent from other potential sources in the joint fenceline area, are 
presented in Tables 4.4-19 ttu-ough 4.4-22. WeUs 304,307,308,309,312,323,324,331, 
and 333 are screened in the shaUow groundwater zone, whUe Wells 310,329, and 3i30 
is screened in the deeper zone. Wells 312,324, and 331 may also possibly be 
downgracUent from other sources within the joint fenceline area (Figure 4.4-18); 
further evaluation is in progress. 

The mean concenfrations of constituents present above representative 
croncentrations in groundwater beneath the upper gypsum stadc were: ammonia, 
arsenic, bicarbonate, boron, cadmium, caldum, fluoride, Uthium, magnesium, 
manganese, nickd, nitrate, orthophosphate, potassium, reduced pH, selenium, 
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specific conductance, socUum, sulfate, total cUssolved soUds, total phosphorus, and 
gross alpha and gross beta. The mean concentrations of ammonia detected in wells 
assodated with the upper gypsum stack ranged from 0.50 mg/l (which is bdow ttie 
representative concentration of 0.80 mg/l) in WeUs 304,309,310,323,324,329,330, 
and 333 to 35.95 mg/l in WeU 308. The mean concenfrations of arsenic ranged from 
0.0038 mg/l (bdow the representative concentration of 0.032 mg/l) to 0.624 mg/l in 
Wells 304 and 307, respectively. The mean concenfration of arsenic exceeded 
representative levels in ten wells. However, a decline in arsenic concentrations was 
observed for several weUs in the samples collected in August 1993. In Wdl 304, 
arsenic was not deteded in tiie sample coUecrted in August 1993, but was detected at 
0.006 mg/l in the sample coUeded in March 1993. In WeU 308, arsenic was detecrted 
at a concenfration of 0.172 mg/l in the August 1993 sample, and was detected at 
0.572 mg/l in the sample coUected in Mardi 1993. In WeU 312, arsenic was 
0.016 mg/l in the August 1993 sample, and was 0.278 mg/l in the sample coUected in 
March 1993. 

Alkalinity (bicarbonate) ranged from 156.0 mg/l (bdow representative) to 
1186.8 mg/l in Wells 329 and 307, respectivdy. Mean boron concentrations ranged 
from 0.10 mg/l (WeU 330), which was bdow the represditative concentration of 
0.36 mg/l, to 0.83 mg/l (WeU 312). Mean cadmium concentrations exceeded 

} representative levels (0.006 mg/l) only at WeU 308, where the mean concentration 
was 0.015 mg/L Mean caldum concentrations ranged from 50.2 mg/l (below 
representative) to 434.5 mg/l in Wdl 330 and WeU 323, respectivdy. Mean chloride 
concentrations ranged from 26.0 mg/l (bdow representative) to 195.5 mg/l in WeU 
330 and WeU 304, respectively. 

Mean fluoride concentrations ranged from 0.17 mg/l (bdow the representative 
concenfration of 0.7 mg/l) in WeU 304 to 1.05 mg/l at WeU 323; mean fluoride 
concenfrations were below representative levels in dght of the 12 weUs monitoring 
the uppar g3rpsiim stack. Mean Uthium concenfrations exceeded the representative 
levd of 0.()62 mg/l in 9 of the 12 wells. Mean Uthium concenfrations ranged from 
0.022 mg/l (WeU 304) to 0.616 mg/l in WeU 307. The mean concenfration of 
magnesium ranged from 15.8 mg/l in WeU 330 to 428.9 mg/l in WeU 307; it 
exceeded its representative levd of 42.0 mg/l in 9 of the wells. 

Mean manganese concentrations ranged from bdow its representative levd 
(0.078 mg/l) in WeU 330 (0.001 mg/l) to 0.69 mg/l in WeU 312. Manganese was 
noted to exceed representative concentrations in other areas of the HvlF study area 
due to the presence of naturaUy occurring manganese oxide in the soils. The 
presence of manganese in the groundwater in this area may also be asscxiated with 
naturaUy occurring deposits of manganese oxide 

Mean nickd concenfrations sUghtiy exceeded tiie representative levd of 0.01 mg/l 
in aU of the weUs. In nine of tiiese weUs, meannickd concentrations were no 
greater than 0.0116 mg/l. The highest mean concentration was 0.073 mg/l in WeU 
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308. Mean nitrate concentrations ranged from bdow the representative levd of 
4.5 mg/ l Ul WeU 330 (where it was 0.78 mg/l) to 31.07 mg/l in WeU 308. Mean 
nitrate croncentrations exceeded representative levels in 3 of the 12 wells. 

The mean concentration of orthophosphate exceeded the representative levd of 
1.8 mg/ l in nine weUs, ranging from 0.02 mg/l in Wells 329 and 330 to 164.00 mg/l 
in Well 323. Mean potassium concentrations ranged from 5.2 mg/l in WeU 330 to 
503 mg/ l in WeU 309. It exceeded the representative levd (13.0 mg/l) in 9 wells. 

pH was bdow the range found in representative groimdwater in 6 of the 12 wells 
monitoring the eastem portion of the upper gypsum stack. As shown in Table 
4.4-21, average pH ranged from a low of 5.9 in WeU 323 to 7.48 in WeU 330. The 
mean concentration of sdoiium ranged from 0.0017 mg/ l in WeU 324 to 0.214 mg/l 
in WeU 312. It exceeded the representative levd of 0.007 mg/l in 7 of ttie 12 wells. 

The representative levd of specific conductance (1052 ^mhos/cm) was exceeded in 9 
wells. The mean levels ranged from 521 junhos/cm in WeU 330 to 5102 junhos/cm 
in WeU 307. Mean socUum concentrations ranged from 3Z7 mg/l (bdow 
representative) in WeU 304 to 613.2 mg/ l in Wdl 307; it exceeded its representative 
levd of 64.0 mg/l in 8 wells. 

The mean concentrations of sulfate ranged from 47.0 mg/ l in WeU 330 to 2,270 mg/l 
in WeU 333. It exceeded the representative levd of 79.0 mg/ l in 10 of the 12 wells. 
The mean concentration of total dissolved soUds ranged from 350 mg/l in Wdls 329 
and 330 to 4410 mg/ l in WeU 307. It exceeded the representative levd of 746 mg/l in 
9 wells. Mean total phosphorus concentrations ranged from 0.02 mg/l in Wells 329 
and 330 to 163.00 mg/l in WeU 307. It exceeded the representative levd of 3.1 mg/l 
in 9 of the 12 wells. 

Gross alpha and gross beta were also detected at devated levels in the gypsum stack 
area. Mean gross alphai activities ranged from nondeteded in WeU 323 to 192 pQ/1 
in WeU 304. Mean gross beta activities ranged from 6.2 pCi/l in WeU 324 to 71.9 
p Q / l fri Weil 304. Radium-226 was ddeded fri Wdls 304,307,323, and at a 
maximum value of 3.6 pCi/1 in WeU 323, comparable to the representative activity 
of 3.4 pQ/ l . Radium-228 activity ranged from not ddeded fri WeUs 324,330,331, 
and 333 to a mean of 7.85 pQ/1 in Wdl 304, which exceeded ttie represaitative 
activity. 

Higher than representative temperatures were also recorded in groundwater 
samples coUected in WeU 309 (19.2 to 19.4«»C), WeU 310 (19.4 to 19.8 degrees Celsius), 
and WeU 312 (15.6 to 18.7*C). Representative temperatures ranged from 11.4 to 
17.9*X:. 

ShaUow Wdl 324 had lower concentrations of most constituents compared witii 
shaUow WeU 310 (upgradient of WeU 324), and shaUow WeU 312 (downgracUent of 
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WeU 324). WeU 324 is located in an area where the sUt aquitard between the shaUow 
and deeper gravels is not present The aquitard was observed at Wells 310 and 312, 
but it appears to pinch out in the vidnity of WeU 324 (Figure 3.1-8). There is a net 
upward gracUent between deep and shaUow gravels, as monitored at weU pairs 
309/310 and 312/329 (Figures 3.3-5A through 33-5E). This upward gradient may 
provide a flux of unimpaded deeper water to WeU 324, thereby reducing deteded 
chemical concentrations. The hydraulic interconnection between the shaUow and 
deeper gravds was dcxnimented at Wdl 324 during a pumping test conduded in the 
new Simplot production WeU SWP-7. Persistent upward vertical gracUents should 
reduce the potential for any downward migration of EMF-related constituents in 
this area. Groundwater in the deeper WeUs 309 and 311/329 is comparable with 
representative Bannock Range groundwater, which provides support to this ttieory. 

Former Kiln Scrubber Overflow Fond, IWW Basin and Ditch, Former Calciner 
Ponds, Calciner Sediment Storage Area and Former Kiln Scrubber Pond Area. 
Tables 4.4-19 through 4.4-22 present the mean concentrations for constituents 
detected in wells monitoring the area of these potential sources; these wells were 
also downgracUent from the westem portion of the upper gypsum stacic A 
description of the diaraderistics of constituents in these potential sources is 
presented in Section 4.Z3.1. 

The wells assodated witii this area are Wells 109 (a deep weU), 110,136,143,144 (a 
deep wdl), 145,123, and 142. One set of wdls (136,143,144, and 145) are 
downgradient of the upper gypsum stack, the former kiln scrubber overflow pond, 
the IWW basin and cUtch, the former calciner ponds, and ttie calciner secUment 
storage area. WeU 142 is downgradient from the upper gypsum stack and the 
calciner sediment storage area, but is upgracUent or cross-gracUent from the former 
kiln scrubber overflow pond, IWW basin and cUtch, and former calciner ponds. 
WeU 123 is downgracUent of the former kiln scrubber pond area; the ottier weUs 
(except Wells 109 and 110) are upgracUent from this area. Wdls 110 and 109 are 
pafred, and monitor the shaUow and deeper groimdwater zones along the northem 
edge of the joint fenceline area (Figure 4.4-18). 

The foUowing cUscussion describes the constituents detected in these sets of wells. 
The first set consists of Wdls 136,143,144, and 145. This is foUowed by a discussion 
of WeU 123 and WeU 142. FinaUy, the constituents deteded fri WeUs 109 and 110 are 
described. 

Wells 136,143,144, and 145. A number of constituents were deteded in mean 
concentrations above representative levels in the Wells 136,143,144, and 145. 
Aluminum ranged from not deteded to 0.91 mg/ l in WeU 144. Ammonia was 
detected at 0 3 mg/l in Wdl 144 to 12.08 mg/ l in Wdl 145. Arsenic ranged from 
0.027 mg/l Obdow representative) in WeU 144 to 0.52 mg/l in WeU 136. However, a 
decline in arsenic concentrations was observed for several weUs in the samples 

-.. > coUected in July and August 1993. In WeU 136,. arsenic was detected at 0.04 mg/l in 
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August 1993, but was 0.42 mg/l in the sample coUected in March 1993. In WeU 143, 
arsenic was 0.04 mg/l in the August 1993 sample, and was 0.35 mg/l in the sample 
coUected in March 1993. In WeU 144, arsenic was not detected in the August sample, 
but was 0.002 mg/l in March 1993. fri WeU 145, arsenic was 0.04 mg/l in the August 
1993 sample, and was 0.39 mg/l in the sample coUected in March 1993. 

Boron was present between 0.43 mg/ l in WeU 144 to 1.19 mg/ l in WeU 143. 
Cadmium was present sUghtiy above its representative levd at 0.0064 mg/l in WeU 
143. Copper-was also sUghtiy above its representative levd at 0.025 mg/l in Wdl 
145. Huoride ranged from 0.39 mg/ l (bdow representative) in WeU 143 to 1.50 mg/l 
in WeU 136. Littiium ranged from 0.09 mg/l fri WeU 144 to 0.50 mg/ l fri WeU 136. 

Manganese ranged between 0.21 mg/ l in WeU 144 and Z18 mg/ l in WeU 136. 
Manganese was noted to exceed representative concenfrations in other areas of the 
EMF study area due to the presence of naturaUy cKCurring manganese oxide in the 
soils; the presence of manganese in the groimdwater in this area may also be 
assodated with naturaUy cxrcurring deposits of manganese oxide. 

Nicrkd ranged from not detected (bdow representative) in WeU 144 to 0.06 mg/l in 
WeU 143. Nitrate was deteded between Z65 mg/ l (bdow representative) in WeU 136 
to 735 mg/l in WeU 143. Orthophosphate ranged from 0.44 mg/l (bdow 
representative) in WeU 144 to 113.00 mg/l in WeU 136. Sdenium was deteded 
between 0.017 mg/ l (below representative) in WeU 144 to 0.148 mg/l in WeU 143. 
Total phosphorus ranged from 1.24 mg/ l (bdow representative) in Wdl 144 to 
114.00 mg/ l in WeU 136. VanacUum was detected at a mean concentration sUgJitiy 
above representative in WeU 143 at 0.13 mg/l; it was below representative levds in 
other wdls. 

fri adcUtion, mean pH was lower than the range found in representative 
groimdwater in Wells 136,143, and 145. Among these wells, mean pH ranged from 
6.09 in WeU 136 to 6.22 in WeU 143. Mean specific conductance ranged from 1,709 
^mhos/cm in WeU 144 to 4,982 ^mhos/cm in Wdl 136. Mean total dissolved soUds 
ranged from 1,292 mg/ l in WeU 144 to 4,170 mg/ l in WeU 136. Redox exceeded 
representative levels in Wells 144 and 145, where single measurements were 442 
and 312 milUvolts, respectivdy. Alkalinity (bicarbonate) ranged from 3%.4 mg/l in 
WeU 144 to 1,155.0 mg/ l fri WeU 136. 

Caldum ranged from 218.2 mg/l in WeU 144 to 409.4 mg/l in WeU 143. Chloride 
ranged from 149.2 mg/ l (bdow representative) in WeU 144 to 305.8 mg/ l in WeU 
143. Magnesium ranged from 72.1 mg/ l in WeU 144 to 290.7 mg/ l in WeU 136. 
Potassium ranged from 16.6 mg/ l in WeU 144 to 122.1 mg/ l in WeU 143. SocUum 
ranged from 86.6 mg/ l in Wdl 144 to 695.7 mg/ l in WeU 136. Sulfate ranged from 
128.2 mg/ l fri Wdl 109 to 1,784.8 mg/ l in WeU 136. 
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Mean gross alpha activities ranged from 5.7 pQ/ l in WeU 143 to 20.4 pCi/1 in WeU 
144. Mean gross beta activities ranged from 23.8 pQ/l in WeU 143 to 64.3 pQ/l in 
WeU 145. Radium-226 ranged from nondetected in WeU 136 to 2.5 pQ/ l fri WeU 143, 
which was bdow the representative activity. Radium-228 activity ranged from not 
detected fri WeUs 143 and 145 to 12.9 pCi/1 fri WeU 144, which exceeded the 
representative activity. 

Well 123. WeU 123, downgradient of the former kiln scmbber pond area, contained 
the foUowing mean constituent concentrations above representative levels: 
alkalinity (bicarbonate) 692.0 mg/l), ammonia (4.38 mg/l), arsenic (035 mg/l), boron 
(0.99 mg/l), caldum (339.0 mg/l), chloride (364.0 mg/l), Utiiium (0.24 mg/l), 
magnesium (157.0 mg/l), manganese (0.45 mg/l), nickd (0.011 mg/l), nitrate 
(10.83 mg/l), orthophosphate (4.86 mg/l), potassium (30.0 mg/l), reduced pH (5,95 to 
6.26), selenium (0.2^ mg/l), scxUum (249.0 mg/l), specific conductance (3,647 
limhos/cm), sulfate (924.0 ing/1), total dissolved soUds (2,856 mg/l), total 
phosphorus (5.12 mg/l), and vanacUum (0.18 mg/l). 

The mean gross alpha and beta acrtivities in WeU 123 were 3.9 pQ/1 (within 
representative) and 26.8 pCi/1, respectively. RacUum-226 and radiiim-228 were not 
ddected. 

Wdl 142. WeU 142, downgradient of the upper gypsum stack and the calciner 
'sediment storage area, contained the foUowing mean constituent concentrations 
above representative levels: alkalinity (bicarbonate) (933.0 mg/l), caldum 
(398.0 mg/l), magnesium (125.0 mg/l), potassium (18.0 mg/l), reduced pH (6.43 to 
6.68), sdenium (0.009 mg/l), scxUum (125.0 mg/l), spedfic conductance 
(2358 fmihos/cm), sulfate (1,004.0 mg/l), total dissolved soUds (2,682 mg/l). 

The mean gross alpha and gross beta activities in WeU 142 were 303 pQ/1 and 213 
pQ/l , respectivdy, exceeding the representative activities. RacUum-226 was deteded 
at 2.7 p a / l and racUum-228 at 1.1 pQ/L 

Wdls 109 and 110. No metals were present above representative levels in WeU 109; 
however, the mean fluoride concentration (0.89 mg/l) in this weU sUghtiy exceeded 
the representative levd. The foUow constituents were present in meaii 
concenfrations above representative levels in WeU 110: arsenic (0.11 mg/l ); boron 
(0.79 mg/l); caldum (213.4 mg/l); Uthium (0.14 mg/l); magnesium (87.9 mg/l); 
manganese (0.14 mg/l); orthophosphate (4.81 mg/l); potassium (17.0 mg/l); 
sdenium (0.05 mg/l); scxUum (165.4 mg/l); sulfate (627.9 mg/l); and total 
phosphorus (16.24 mg/l). 

In adcUtion, mean pH in WeU 110 (6.40) was lower than the range found in 
representative groundwater. The mean specific condudance (2382 umhos/cm), 
total cUssolved soUds (1783 mg/l), and alkalinity (bicarbonate) (556.8 mg/l) were also 
above representative levds in WeU 110. 
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The mean gross alpha activities ranged from 5.0 pCi/1 (WeUs 109) to 11.8 pCi/1 (WeU 
110), whUe gross beta ranged from 9.0 p Q / l (WeU 109) to 23.3 p Q / l (WeU 110). 
Radium-226 and radium-228 were detected at 3.8 p Q / l and 3.0 p Q / l in WeU 109. fri 
WeU 110, racUum-226 was not detected and racUum-228 was deteded at 6.0 pCi/1. 

General comparison. The weUs downgracUent from the upper gypsum stack were 
compared with the weUs downgradient from both this upper gypsum stack and the 
adcUtional potential sources to evaluate whether constituent levds in groundwater 
might have been enriched by these adcUtional potential sources. In this comparison, 
the maximum mean concentration of a constituent found in the wells associated 
with the upper gypsum stack were compared with the maximum concentration 
from among the other wdls. This comparison found ttiat 11 constituents were 
present in greater mean concentrations in weUs downgracUent from both groups of 
potential sources in the joint fenceline area, compared with wells downgracUent 
from only the upper gypsum stack. However, as described below, four constituents 
are not beUeved to be site-related. 

Aluminum was present at a maximum mean concentration of 0.9 mg/l in WeU 144 
compared with 0.7 mg/l in WeU 323 assodated witii the upper gypsum stacic As 
found in other wells, aluminum levels are beUeved to be asscxiated with suspended 
sUt in the weU, and are not incUcative of site-related impacts. Consequentiy, the 
presence of aluminum is not considered significant 

Boron was present at a maximum mean concentration of 1.19 mg/l in WeU 143 
compared with 0.74 mg/l in WeU 307 asscxiated with the upper gypsum stacic 
Chloride was detected at a maximimi mean concentration of 305.8 and 364.0 mg/ l in 
WeUs 143 and 123, respectivdy compared with 195.0 mg/l in WeU 304 asscxiated 
witti ttie upper gypsum stack. Copper was present at a maximum mean 
concentration of 0.025 mg/ l in Weil 145 compared with 0.01 mg/l (bdow 
representative) in WeU 312 asscxiated witti ttie upper gypsum stack. The 
concentration of copper in representative groundwater (0.022 mg/l) is sUghtty bdow 
the levd found in WeU 145, and the presence of copper in this weU is likely not site-
relatecL 

The maximum mean fluoride concentration (1.5 mg/ l in WeU 136) was greater than 
the maximum mean fluoride concentration (13 mg/ l in WeU 308) in a weU 
asscxiated with the upper gypsum stack. Manganese was present at a maximum 
mean concentration of Z l mg/l in WeU 136 compared with 0.69 mg/ l (below 
representative) in WeU 312 assodated with the upper gypsum stack. However, as 
cUscussed previously, elevated concentrations of mangan^e in groundwater above 
representative levels are beUeved to be naturaUy occurring. Thus, the presence of 
manganese in WeU 136 may not be indicative of a site-rdated impact. 

Potassium was present at a maximum mean concentration of 122.1 mg/l in WeU 136 
compared with 50.5 mg/l in WeU 309 assodated with the upper gypsum stack. 
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Sdenium was present at a maximum mean concentration of 0.34 mg/l in Wdl 123 
compared with 021 mg/l in WeU 312 assodated with the upper gypsum stack. 
SocUum was present at a maximum mean concentration of 695.7 mg/l in WeU 136 
compared with 613.2 mg/l in WeU 307. 

VanacUum was detected at a maximum mean concentration of 0.18 mg/l in Wdl 
123 compared with 0.03 mg/l in WeU 31Z Zinc was 0.059 mg/l (below 
representative) in WeU 142 compared with 0.027 mg/l (bdow representative) in 
WeU 308. Thus, like aluminum, copper, and manganese, zinc is not beUeved to 
refled a site-rdated impad. 

4.4.43 Extent of Constituents in the Joint Fenceline Area 
The southem extent of EMF-rdated constituents is deUneated by Wells 301 and 
PEI-1, Icxated along the southem margin of the upf>er gypsum stack. The mean 
croncentrations of constituents in these weUs were withfri the range found in 
representative groundwater. 

Data incUcate that arsenic from the sources in the joint fenceline area is not 
migrating northward from the point where the joint fenceline meets the northem 
boundary fenceline, near WeU 110. Throughout the joint fenceline area, mean 
arsenic concentrations ranged from approximatdy 0.02 to 0.6 mg/L The highest 
concentrations were deteded in wells immecUately adjacent to ttie upper gypsum 
stack, Icxated upgradient from other potential sources in the area, while ttie lowest 
concentrations were deteded in WeU 324. At Wells 307 and 308, immecUatdy 
downgracUent of the upper gypsum stack, mean arsenic concentrations were 0.53 
and 037 mg/l, respectivdy. 

At Wells 136 and 145, downgracUent of the former calciner ponds, mean arsenic 
concenfrations were 0.42 and 0.40 mg/l, respectivdy. This is a decline of 
approximatdy 0.1 to 0.17 mg/l within less ttian 1,000 feet Concentrations decreased 
further at Wells 312 and 331 furttier downgracUent to levels of 0.2 to 0.3 mg/l. 
Further north, at offeite WeU 517, arsenic was present within representative levds 
(0.033 mg/l). 

Sulfate can also be useful in delineating the extent of potential impacts. WeU 142 is 
Icxated west of ttie upper gypsum stack and upgracUent from the former calciner 
poncis. This wdl cUd not contain metals, nutrients, or fluoride above tiie 
representative levels. However, sulfate and caldum were detected above Banncxrk 
R^ge groundwater representative levels. The occurrence of sulfate and caldum is 
indicative of gypsum stack effects; the lack of arsenic and other constituents of 
potential concem indicates that the gypsum stack effects cUd not extend much 
further west of WeU 142. 
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The Simplot production weUs confroUed the northem and eastem extent of 
constituents emanating from the sources located in the joint fenceline area. These 
wells had a measurable cone of depression in the shaUow groundwater, and the 
capture zone delineated from potentiometric contours incUcates these wells captured 
most of the groundwater flowing through the joint fenceline area. The production 
weU capture zones extended to the vidnity of Wells 517 and TW-12S. This 
effecrtivdy eliminated the potential migration of constituents to the north and east 

4.4.5 Characterization of Groundwater Quality in Offsite Areas 

EMF-rdated constituents were delineated in tiie groimdwater beyond the FMC and 
Simplot fencelines during the RI. The area impacrted by EMF activities Ues to the 
north of the fadUties, and is bounded by Wells 514,515,516,502, and TW-llS to the 
north of 1-86 (Figure 4.4-6). EMF-related constituents were not devated above 
representative levds in groundwater samples analyzed from these wells. In 
addition, EMF-rdated constituents were not detected above representative levels in 
WeUs 520,322,506/507, and 508/509 located along the Portneuf River. 

The EMF-rdated constituents arsenic, fluoride, orthophosphate, total phosphorus, 
and sulfate were detected at low concentrations in Wells 517,518, TW-9S, Old PUot 
House, Frontier, 503,505, and TW-12S. In adcUtion, there appeared to be an EMF-
related influence at Batiste Spring and Swanson Road Spring (Figures 4.4-1 ttirough 
4.4-5). 

There are two important observations rdated to the nature and extent of 
constituents in offsite groimdwater. Hrst, the concentrations of aU EMF-rdated 
constituents were 10 to 100 times lower in impaded offsite groundwater, when 
compared with the levels of these constituents deteded in onsite wells (Figures 4.4-1 
through 4.4-4). In many cases, ttie concentrations of EMF-related constituents were 
dose to or below representative levels, incUcating rapid attenuation or very large 
mixing ratios with other groimdwater. Second, the avaUable historical data indicate 
that offeite groundwater concentrations have decreased rapicUy in response to 
changes in material handling practices at the EMF faciUties. For example, arsenic 
concentrations in the Old PUot House weU and WeUTW-9S decreased shortly after 
FMC dosed a group of former poncis. AdcUtional dosures of waste management 
units at both IMC and Simplot have occurred since coUection of tiie latest group of 
samples reported in this dcxrument These changes should contribute further 
toward improved groundwater quaUty. 

EMF-rdated constituents deteded in offsite groimdwater were limited to the upper 
saturated levels, with a localized cxrcurrence of deeper impacted groimdwater at the 
Frontier weU. Throughout the area of impaded offsite groimdwater, strong upward 
vertical hycfrauUc gracUents were observed (Figures 3.3-5A to 3.3-5E). These upward 
hycfrauUc gracUents Umit downward migration of impacted groimdwater, and it is 
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thought that the limited impacted deeper groimdwater at the Frontier weU may be 
assodated with pumping the weU, which would decrease the upward gracUent, and 
may locaUy reverse vertical gradients. This weU may have been instaUed with an 
insuffident sanitary seal, thus providing a conduit for infUtration down tiie annular 
space. Upward vertical gracUents are observed near the Simplot production wells, 
further indicating that the effects of pumping in the deeper gravels has a very 
localized effect on vertical gracUents. 

4.45.1 Nature of Site-Related Constituents in Offsite Groundwater 

The foUowing provides a description of the constituents detected in wells located 
beyond the IMC and Simplot faciUty fenceline. Results of aU sample analyses from 
offsite weUs sampled during the RI are presented in Appendix H. These ainalytical 
results were evaluated to identify: 

• Constituents whose concentrations cxrcur at levels at or bdow the 
representative levels defined in Section 4.4.1, or constituents that were 
sporadicaUy detected at or near thefr detection limit These were eliminated 
from further consideration. 

• Constituents that are present above representative levds or that cani identify 
EMF-rdated impacts to groundwater offsite. 

Although certain onsite impacts can be spatiaUy and chemicaUy corrdated with EMF 
faciUties activities, a detaUed understanding of groundwater flow and transport is 
currentiy lacking for much of the offsite area. Condusions regarding potential 
sources and flowpaths are preliminary iand subject to change as the results of 
groimdwater flow modeling become available. 

EMF-related constituents were identified in offsite wells through analyses of 
common ions and characteristic constituents. These sampling locations are Wells 
503,505,517,518, TW-9S, TW-12S, Frontier, and Old PUot House. In addition. 
Batiste Spring and Swanson Road Spring, where groimdwater cUsdiarges to surface 
water, have devated levels of certain EMF faciUties-related constituents. 

With the exception of the Frontier weU, aU of the wells identified above are 
screened in the uppermost saturated zone. None of the other 10 offsite wells 
screened in deeper water-bearing zones contained devated concentrations of any 
EMF fadUties-rdated constituents. 

Constituents That Were Eliminated. As described in Section 4.4.1, six constituents 
were eliminated from consideration through comparisons of thefr concentrations 
with representative concentrations and frequency of occurrence. These constituents 
were antimony, lead, molybdenum, silver, barium, and mercury. In adcUtion, 
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cadmium, chromium, aluminum, fron, manganese, and vanacUum were 
eliminated for the following reasons. 

Cadmium cxrcurred at a maximum concentration of 0.008 mg/l and a mean of 
0.002 mg/ l in offsite impacted wdls. The upper liinit for representative levds was 
0.006 mg/L However, only one sample was above the representative levd, and this 
value was the 0.008 mg/l just mentioned that was coUecrted from WeU TW-12S. The 
validation process assigned a '7" qualifier (meaning this is an estimated value) to 
this result due to poor matrix spike performance and pcxjr instrument quaUty 
control. Consequentiy, this value is likely an artifact of laboratory analysis. 
Cadmium was not detected above representative levels in any of the previous RI 
sampUng events. Based on the above considerations, cadmium was eliminated 
from furttier consideration (Table 4.4-23). 

Chromium cUd not occrur at levds exceeding representative groundwater 
Concentrations. The mean concentration of chromium detected in offsite impacted 
wells is 0.001 mg/l with a maximum concentration of 0.002 mg/l. Chromium was 
eUminated from further consideration (Table 4.4-23). 

Aluminum was eliminated because the maximum concentration deteded in 
impacted wells was 0.08 mg/l , weU below the representative levd. fron was also 
diminated. Although the maximum value in a single sample (2.73 mg/l) was 
above the representative value, the mean concentration was less tiian half the 
representative value (Table 4.4-23). The highest concentrations of fron in offsite 
impacted wells occurred in those wells with mUd sted casing. 

Manganese was deteded at a maximmn concentration of 1.21 mg/l in WeU TW-9S, 
whicii consistentiy contained the highest offsite manganese concentrations. The 
Old PUot House weU also had consistentiy high manganese concentrations, 
approjomatdy 1.0 mg/l. Both wdls Ue along the groundwater flowpatti of the 
naturaUy cxrcurring manganese originating at FMC near WeU 151. Representative 
manganese levels are 0.078 mg/l (Table 4.4-24 and Hgure 4.4-24). Thus, it was 
conduded that manganese is not a site-rdated constituent 

Vanadium occurred Only in WeU TW-9S at a concentration of 0.14 mg/l. 
Subsequent sampling and analysis resulted in a reported concentration of 
0.002 mg/L Other impacted wells contained vanadium at concentrations bdow the 
representative level (Table 4.4-24). 

Constituents Associated with EMF Site-Related Activities. The constituents 
deteded at concentrations above representative levels in the impacted offsite wells 
were ammonia, arsenic, fluoride, Uthium, nickel, nitrate, orthophosphate, 
sdenium, and total phosphorus. These constituents were not detected at devated 
levds in every impaded weU. Concentration ranges and means for aU these 
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constituents are summarized in Tables 4.4-24 and 4-4-25. Representative 
concentrations are induded in this table for comparison. 

These constituents ivere previously identified as characteristic constituents in the 
analysis of groimdwater quaUty beneatii the FMC and Simplot faciUties. Major ion 
concenfrations for Wells 505, TW-12S, Frontier, Batiste Spring, TW-9S, and Old PUot 
House cUd not appear significantiy devated, espedaUy when compared with 
impacrted wells adjacent to source areas. However, major ion concentrations were 
devated in WeUs 503,517, and 518, as shown in Figure 4.4-25. 

Groundwater from Wells TW-9S, Old PUot House, and TW-12S contained the 
highest concenfrations of arsenic for any of tiie offeite wells tested during the RI (up 
to 0.050 mg/ l was reported during one monitoring event at TW-12S and Old PUot 
House). (Dther weUs with arsenic concentrations above the mean representative 
concentration induded WeUs 503, 517, and 518, with deteded concentrations 
ranging from 0.015 mg/ l to 0.033 mg/l . The upper range of arsenic concentration in 
representative groimdwater was 0.032 mg/l (Figure 4.4-26). 

Sdenium was reported at maximum concentrations of 0.018 and 0.019 mg/l in 
Wells TW-12S and 517, respectivdy. This concentration is approximatdy 0.012 mg/l 
higher than the representative concentration. With the exception of one sampling 
event at Batiste Spring (December 1992 at 0.010 mg/l), concentrations from aU other 
wells were at or bdow the representative concentration (Hgure 4.4-27). 

WeUs 517, TW-9S, TW-12S, and Old PUot House contained elevated Uthium, 
detecrted at maximum concentrations from 0.09 to 0.104 mg/l ; the representative 
concentration was 0.062 mg/l . 

Total phosphorus and orthophosphate were also EMF site-rdated constituents that 
occurred in the impaded wdls. Total phosphorus was deteded in the offeite 
impacted weUs at concentrations ranging from 3.56 mg/l to 28 mg/l (Figure 4.4-5). 
Ortiiophosphate was detected in these wells at concentrations ranging from 2.38 
mg/l to 26.8 mg/ l (Figure 4.4-2). The overaU concentrations were si^dficantiy lower 
than tiie maximum concentrations detected in onsite wells immecUatdy adjacent to 
potential sources. WhUe mean concentrations were rdativdy low. Wells TW-9S, 
TW-12S, and Old PUot House contained higher than representative concentrations 
of these constituents. The mean concentrations of total phosphorus detected at 
WeU TW-9S, TW-12S, and Old PUot House were 3.01,31.9, and 7.41 mg/l , 
respectively. The mean concentrations of orthophosphate in these wdls were 2.86, 
29.6, and 5.85 mg/l , respectively. 

Huoride was also identified as an EMF site-rdated constituent deteded in o^ i t e 
groundwater. Three weUs (320, 503, and TW-12S) contained devated concentrations 
of fluoride relative to representative concentrations. However, fluoride 
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concentrations in these wdls cUd not exceed 1 3 mg/l , whUe representative fluoride 
concentrations were 1.0 mg/l in Baimock Range groundwater (Hgure 4.4-28). 

Sulfate was used as a characteristic constituent to delineate EMF faciUties impacts in 
onsite groundwater. Elevated sulfate concentrations were asscxiated with most of 
the E \& onsite potential sources (Hgure 4.4-4). Representative concentrations of 
sulfate were approximatdy 79 mg/l. The offsite impacted weUs contained sulfate 
concentrations ranging from 61 mg/l in WeU 505 to a maximum concentration of 
574 mg/l in WeU TW-12S. 

The oxidizing nature of the groimdwater in the study area should not reduce sulfate 
to sulfides, tiiereby making sulfate a conservative tracer in the groundwater. Some 
predpitation of sulfate minerals may occur immecUatdy beneatii the source areas if 
there is supersaturation with respect to certain sulfate minerals, but when sulfate 
concentrations decrease away from these potential sources, the conservative tracer 
assumption appears vaUd. Sulfate was found at concentrations ranging from 230 
mg/l up to 614 mg/l near the FMC former pond area, and at concentrations of 
approximatdy 1,900 mg/l near the Simplot gypsum stacks. 

Nitrate was detecrted at concentrations exceeding rqjresentative levels in WeUs 
TW-12S, Old PUot House, and TW-9S. These weUs contafried niti-ate at 
concentrations ranging from 7 to 33 mg/L Ammonia was detected in WeU 503 at 
concentrations up to 3.4 mg/L Prelimmary findings suggest that the occurrence of 
ammonia may be associated with the gypsum stadk and former calciner ponds. 
Nitrate in the impacted wells may have been an oxidation product of tltis ammonia. 
Nifrate detecrted in imimpacted weUs occrurred as a result of non-EMF-related 
anthropogenic activities; representative nitrate concentrations ranged up to 
4.5 mg/L -

4.43.2 Extent of EMF Site-Related Constituents in Offsite Groundwater 

The foUowing discussion focuses on the distribution of arsenic, orthophosphate, 
total phosphorus, fluoride, nickd, sulfate, and p H in o ^ i t e groimdwater. Arsenic is 
discussed because it was identified as a site-rdated constituent and it occurs at 
devated levels in several offsite weUs and Batiste Spring. The cUstribution of 
phosphorus and orthophosphate is considered here because these are EMF site-
rdated cronstituents. Huoride and nickd are site-rdated constituents primarily 
assodated with the former east overflow pond. These dements were probably 
mobilized as a result of low-pH water that was temporarily hdd in this pond. pH 
was used as a tracer from WeU 318, associated with the former east overflow pond. 

Sulfate appears useful to assess the extent of impact When sulfate is introduced 
into groimdwater, it rapidly reaches equiUbrium. It does not tend to react with other 
ions and does not predpitate as a mineral. This is espedaUy true for groundwater 
with oxidizing Eh conditions, which is common for grounciwater beneath the EMF 
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faciUties. The sulfate emanating from tiie southwest sector of FMC crossed the FMC 
fenceline near Wells 111 anci 146. By the time groundwater reached this area, sulfate 
concentrations had decreased by several huncfred mg/l from the source areas. 
Further reductions in concentrations would be expeded as tiie groundwater 
continues flowing offsite toward the Old PUot House and TW-9S wells. The sulfate 
originating from the g3^sum stack area and potential sources in the eastem FMC 
area may have mixed with the southwest FMC plume; however, most of this 
groundwater was apparentiy captured by the Simplot production weUs. 

Sulfate concentrations in Batiste Spring and WeUs 503,518, and 517 were greater 
than the surface concentrations at Wells 111, TW-9S, and Old PUot House. This 
incUcates adcUtional sulfate soured were adding to the sulfate concentrations 
deteded in offsite weUs and springs. 

The pattem in the extent of constituents is generally consistent. WeUs 503, TW-9S, 
Old PUot House, TW-12S, and 517 appeared to contain the highest levds of site-
related constituents. WeU 518, Swanson Road Spring, and Batiste Spring contained 
devated concentrations of certain constituents, but at lower concentrations than the 
weUs listed above. Figures 4.4-1 through 4.4-5 iUustrate the overaU extent of sulfate, 
orthophosphate, total phosphorus, pH, and arsenic Sulfate was plotted to iUustrate 
spatial corrdations with sources and elevated sulfate in groundwater. These 
corrdations can be rdated to preliminary characterization of groundwater 
flowpaths. 

Orthophosphate and total phosphorus show nearly identical cUstributions in offsite 
groundwater, and, when compared with sulfate, there appears to be a rdativdy 
consistent spatial pattem for EMF site-rdated constituents. These two constituents 
appeared to be emanating from the southwestem area of FMC and the Simplot 
source areas. Arsenic concentrations also appeared to foUow the same general 
trends as ottier constituents. 

Nickd is assodated only with the low-pH rdeases from the former east overflow 
pond. This assodation provides a characteristic constituent rdated to a specific 
source. The cUstribution of devated nickd concentrations was isolated to areas east 
and north of the Simplot production weUs. 

Constituents asscxiated with EMF activities were detecrted offsite at devated 
concenti-ations in WeUs 503, 505, 517, 518, TW-9S, TW-12S, Frontier, Old PUot 
House, Batiste Spring, and Swanson Road Spring (Figure 4.4-28). The lateral extent 
of elevated concentrations is delineated by Wells 502 and 516 to the north. Wells 520 
and 506 to the east, and the Portneuf River to the northeast. There was no evidence 
that impacted groundwater extended offsite to the north of FMC near Wells 112 and 
501. WeUs 514,515,516, and 502 are aU located north of 1-86. Groimdwater samples 
coUected and analyzed from these wdls did not incUcate any EMF site-rdated 
impacts; 
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Ten deeper weUs do not contain elevated concentrations of site-rdated constituents; 
therefore, the vertical extent of these constituents appeared to be limited to the 
shallow groundwater in offsite areas. Monitoring Wells 512, 513, 508, 509,511, and 
510 are all located on the northwestem side of the Portneuf River. None of these 
wells were impacted by EMF site-rdated constituents. The upward vertical 
hycfrauUc gracUents throughout large portions of the EMF study area appeared to 
limit downward vertical migration of the dissolved constituents. Localized devated 
concentrations were detected in the deeper Frontier welL However, the past 
operation of this well may have induced some local downward migration, espedaUy 
if this weU was not installed with a proper sanitary seal. 
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4.5 SURFACE WATER AND SURFACE WATER SEDIMENTS 

This section characterizes the types and cUstribution of constituents of potential 
concem in surface water and sediments in the Portneuf River and related springs. It 
identifies those constituents introduced from the EMF faciUties' operations. The 
cUscussion is based on the foUowing: 

• Phase I and Phase n RI sampling and analysis data 

• Previous investigations conducted in the EMF study area 

• Record reviews conducted at the Simplot and FMC faciUties 

Interpretation of the data was aided by the use of the conceptual framework 
describing the surface water characteristics, assodated sediment deposition pattems, 
and cfrainage pattems in the EMF study area, as discussed in Section 3.Z 

An overview of the primary findings pertinent to surface water and sediment 
quaUty characteristics in tiie EMF study area is presented on page 4.5-3. It also shows 
tiie format and organization of Secrtion 4.5. This section is organized as foUows: 

• Potential sources of constituents of concem and assodated migration 
patiiways are cUscussed in Section 4.5.1. 

• Surface water quaUty investigations are cUscussed in Section 43.Z 

• The quaUty of springs and river sediments as affeded by EMF faciUties 
operations, is cUscussed in Section 4.5.3. 

Investigations conducted in the EMF study area resulted in the identification of one 
potential onsite source (the FMC industrial wastewater outfaU), and offsite potential 
sources such as tiie Pocatdlo Sewage Treatment Plant (STP), Batiste Springs Fish 
Farm, Papcx>se Springs Fish Farm, nonpoint source agricultural runoff, sewage and 
stormwater cUscharges in the PocateUo areas, and NPL sites upstream from tiie EMF 
faciUties. These are identified and cUscussed in Section 4.5.1. 

Section 4.5.2 presents analyses of data gathered during the RI and cfraws prdiminary 
condusions as to the potential effects of EMF faciUties operations on surface water 
quaUty. fri summary, these are as foUows: 

• Groundwater from the EMF operations area cannot contaminate the 
Portneuf River upstream of the 1-86 bridge due to river/groundwater system 
characrteristics. 

• Offsite sources (such £is the Pocatello STP and the fish farms) have impacted 
the Portneuf River water quality. 
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• Site-related constituents consisting of the metals arsenic and Uthium (only at 
Batiste Spring); the common ion sulfate; and the nutrients nitrate, 
orthophosphate, and total phosphorus were found in water samples from 
Batiste Spring and Swanson Road Spring. However, site constituents were 
not found in the river bdow the spring discharge points into the river. 

• Elevated levels of site-rdated constituents were detected in samples coUected 
during one of the tiiree sampUng events conducted at the IWW cUtdi. These 
constituents were not detected in the samples coUected during the two later 
events. Consequentiy, the devated levels may be related to some episodic 
rdease that appears to have ceased. The impact of this release on ambient 
water quaUty is thus limited. 

Sediment deposition pattems at the Portneuf River, along with the potential 
sources of river sediments, are briefly summarized in Section 43.3. Section 4.5.3 
also presents the results of the RI data, and cfraws the foUowing preliminary 
condusions: 

• There is no fcx)tprint of EMF site-related constituents in sediments along the 
Portneuf River between site discharges and the Fort HaU Bottoms. Site 
constituents, readUy recognized by a set of characteristic constituents 
(cadmium, fluoride, vanacUum, zinc, and phosphates), are present in 
secUment only at the mouth of the FMC outfaU. 

• Other sources of constituents (Le., PocateUo STP, fish farms) impad the 
Portneuf River sediment quaUty. 

The RI surface water and secUment sampUng results are presented in AppencUx E. 

4.5.1 Potential Sources of Discharge and Migration Pathways to Surface Water 

Potential cUscharges of site-rdated constituents into surface waters (and sediments) 
in the EMF study area were evaluated by sampling various Icxations at the Portneuf 
River and springs and assodated spring cfrainage channels during the Phase I and 
Phase n RI. With the exception of three sediment samples taken in the Fort HaU 
Bottoms, sampling locations ranged horn, the City of PocateUo (approximatdy 6 
mUes [9.6 km] upsfream of the EMF faciUties), to river mUe 10 (see Figure Z5-1). AU 
samples were analyzed for a suite of metal, nutrient common ion, and racUological 
parameters, as identified in Section Z5. 
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Overview of Sedion 4.5 
Surface Water and Surface Water Sediments 

U 

. 

Poiential Sources 
of Constituents: 

Samplino 
Locations: 

Site-related 
Constituents 
Found in Samples: 

Conelttsionst 

Surface Water 
Section 4.5.1 

Current outfalls 
STP 
Fonner outfalls 
Redeposition from upstream 
Fish farms 
Groundwater 
Erosion 
Windblown deposition 
Overland flow 
Creamery operations 
Pcxratdlo industries 
Nonpoint sources 

Surface Water Sediments 
Section 45.1,453.1 

Current outfalls 
STP 
Fonner outfalls 
Redeposition from upstream 
Hsh farms 
Groundwater 
Erosion 
Windblown deposition 
Overland flow 
Creameiy operations 
Pcx:atdlo industries 
Nonpoint sources 

Portneuf River Springs Sediments 

Section452 
Sulfate and arsenic, etc. 
detected immediately 
below FMC outfaU 
during Phase I 
Not detec:ted downstream 
(Constituent discharge 
from FMC outfaU not 
elevated in Phase n 
sampling 

Section452 
A portion of the 
arsenic, sulfate, total 
phosphorus, and other 
constituents detected at 
Batiste and Swanson 
Road springs may be 
attributed to releases 
from the EMF 
faciUties 

Section 4 5 3 
Fhosphait ene and 
predpitator dust 
detected below FMC 
outfaU 
Not found in 
downstream sediments 
at levels associated with 
source charactenstic 
constituents 

Groundwater from tiie EMF operations area cannot contaminate the Portneuf 
River upstream of tiie 1-86 bridge due to river/groundwat«- system characteristics. 
Site-related constituents were found in water samples from Batiste Spring and 
Swanson Road Spring. These include arsoiic, sulfate, Uthium, boron, and total 
phosphoras. 
Site constituents present in Batiste Spring and Swanson Road Spring were not 
found in the Pcfftneuf River below the discharge points of these springs into the 
river. 
There is no footprint of constituents in sediments along the Portneuf River 
between tiie site and the Fon HaU Bottoms. Site constituents readUy recognized 
by a set of characteristic constituents (Cd, F, V, Zn, P-total), are present only at 
the mouth of the FMC outfaU. 
Other sources of constituents (fish farm, STP) and upstream discharges impact 
Portneuf River and sediment quaUty. 
Discharge of constituents from the IWW ditch was limited to one out of three 
sampling events. ^ 
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In conjunction with the information gathered from EMF faciUty records and from 
previous investigations, several onsite and offsite potential sources (and migration 
pathways) were identified as possibly having contributed site-rdated constituents to 
surface water and, in one case, to the secUments, in the EMF study area. These are 
summarized in Section 4.5.1.1, and detaUed in Sections 4.52 tiirough 4.5.5. Potential 
sources of site-related constituents to secUments are also examined and discussed in 
Section 4.5.3. 

43J..1 Summary of Poiential Sources and Migration Pathways 

The investigation of potential sources (see Section 4.2) and groundwater (see Section 
4.4) identified the foUowing pathways that may cUsdiarge site^related constituents to 
surface water and, in some cases, sediments in the EMF study area: 

• Groundwater 

• FMC outfaU 

• Afr deposition 

• Overland runoff of impacted soUs 

Impacted groundwater is present beneath the EMF operations areas. A portion of 
the groimdwater that flows from the EMF faciUties operations areas cUsdiarges to 
the surface at Swanson Road Spring (spring sampling station SW/SD15) and Batiste 
Spring (spring sampUng station SW/SD14). The FMC outfaU is a pennitted 
cUscharge to surface water. Noncontad cooling water is conveyed to the outfaU from 
the IWW basin via the IWW ditch. River sampUng station SW/SD17 is 
downstream of tiie FMC outfaU. 

Afr deposition of site-related constituents from the EMF faciUties does not appear to 
be a migration pathway to surface waters and secUments. Should surficial 
deposition be occurring, it is occurring at a rate that is not measurable, given the 
surface area and flovn-ate of the Portneuf River water, fri addition, based on the 
cUscussion in Secrtion 3.2, cUscharge of constituents as a result of overland runoff of 
impacted soils from the EMF facilities does not occur even during the most extreme 
storm concUtions. 

Several potential sources, not rdated to the EMF fadUti^, exist along the Portneuf 
River downstream from the EMF faciUties. These potential sources indude the 
foUowing: 

• PocateUo STP 

• Fish farm along the Batiste Springs cfrainage chaimel (Batiste Springs 
Fish Farm) 
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Fish farm along the Papoose Springs cfrainage channd (Papcx)se Springs 
Fish Farm) 

• Agricultural return water 

• Nonpoint source agricultural runoff 

In fact, due to the* cUscharge of raw sewage into the Portneuf River and resulting 
high E-coU content, use of the river for contact recreational sports is cUscouraged by 
the State of Idaho. The raw sewage is discharged from private outfalls upstream 
from the EMF faciUties in the City of PocateUo. The Southeastem District Health 
Department has issued year-round advisories regarcUng use of the river due to these 
cUscharges for ttie past 4 years (Low, 1993). 

Upstream of the EMF faciUties, potential sources indude: 

• CERCLA sites 

• MisceUaneous Ught industrial activity in PocateUo 

• Stormwater cUscharge in PocateUo 

• Sewage discharge in PocateUo 

• Nonpoint source agricultural runoff 

• Agricniltiiral retum water 

On ttie basis of the RI, it was determined that the upstream potential sources have 
impacted Portneuf River surface water and secUment quaUty above the EMF 
faciUties operations area (see Sections 4.5.2 and 4.5.3). These sources are not 
incUviduaUy adcfressed in the PSCS. 

43J .2 Impacted Groundwater 

Impaded groundwater between the boundaries of the EMF faciUties and the 
Portneuf River is cUscussed in detaU in Section 4.4. Hgures 4.4x-l through 4.4x-4 
show areas of impaded groundwater north and east of the fadUties' fencelines in 
the vicinity of the river. Arsenic concentrations in groundwater decrease from 
enriched concentrations within the EMF operations areas to near-representative 
groundwater levels in weUs adjacent to the Portneuf River. Sulfate and total 
phosphorus concentrations in groimdwater are at concentrations above 
representative groundwater levels in several wells (Wells 503, 504, and 505) near the 
southwest bank of the Portneuf River. Manganese and Uthium concentrations are 
also above representative groundwater levels in wells near the left bank of the 
Portneuf River. In this section, 'left bank" designates the bank on one's left side 
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when facing downsfream, and "right bank" refers to the opposite side of the 
Portneuf River. This foUows standard convention. 

Batiste Spring (SW14) and Swanson Road Spring (SW15) have water chemistry 
and/or elevated levds of nutrients or metals which incUcate a cUscharge of 
groimdwater bearing EMF fadUties-rdated parameters. AdcUtionally, the Portneuf 
River is a gaining stream to the north of 1-86, and groundwater from the Portneuf 
River VaUey hycfrogeochemical regime is cUscharging dfrectiy to the baseflow of the 
river. It appears that Batiste Spring is asscxiated witti the Bannock Range 
hycfrogeochemical regime and that Swanson Road Spring is assodated with the 
Portneuf River Valley regime. 

A list of wells in the vicinity (near the west bank) of the Portneuf River that have 
elevated concentrations of common ions, nutrients, and metals, and levels of 
physical parameters above or bdow representative levels is provided in Table 4.5-1. 
The values presented in this table are mean concentrations calculated using 
groundwater data from June 1992 through March 1993. Concentrations exceeding 
two times the standard deviation (2XSD) for representative groimdwater are 
presented in bold type. Concentrations that are within representative (2XSD) 
groundwater Umits, but exceed ranges for representative upgracUent wells within 
the appropriate regime, are presented in itaUc type. 

Groundwater chemistry in the shaUow wdls along the Idt bank of the river is 
representative of the Portneuf River VaUey hydrogeochemical regime. 
Groundwater chemistry of deeper wells and wells at increasing cUstance to the west 
of the Portneuf River is representative of the Banncxic Range hycfrogeochemical 
regime. Section 4.4.1 estabUshed limits for parameters in representative 
groundwater in general and representative groimdwater concentration ranges for 
each hycfrogeochemical regime. The limits for general representative groundwater 
and the ranges for these two regimes are also provided in Table 4.5-1. 

Nested WeUs 318 (shaUow) and 317 (deeper) and WeUs TW-12S, 327, Frontier, and 
503 have the highest concentrations of parameters (such as arsenic, Uthium/ 
orthophosphate, total phosphorus, and sulfate) and the greatest number of 
parameters with devated concentrations (Table 4.5-1). The natural levels of 
common ions in groundwater in these wells have been masked by constituent 
loading due to releases from the EMF faciUties operations areas. Therefore, it is 
difficult to estabUsh the pre-existing water chemistry for these weUs. 

As shown in Table 4.5-1, WeU 505 (the shaUow member of the 505/504 weU pafr) 
and the Batiste Spring groundwater sampling station have mean sulfate 
concentrations (40 to 81 mg/l) approximately twice the mean (26 mg/l) detected in 
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Bannock Range represditative groimdwater and generaUy greater than the mean 
plus 2XSD v^ue for sulfate in Bannock Range representative groimdwater (47 
mg/l). The mean concentrations of fluoride iii WeUs 504, TW-llS, and TW-llI are 
marginaUy higher (i.e., 0.7 to 0.8 mg/l) than the mean fluoride concentration (0.5 
mg/l) in Bannock Range representative groundwater. However, the fluoride 
concentrations in these wdls are less than or equal to the mean plus two standard 
deviations for fluoride detected in Bannock Range Representative groimdwater 
(0.8 mg/l). Common ion concentrations in groundwater from these wells have not 
been grossly impacted, and the natural water cheinistry can be readUy identified. 

43J .3 FMC IWW Ditch and Outfall 

The IWW basin is designed to recdve noncontact ccx>ling water for the calciner and 
fumaces. Groundwater from FMC production Wells FMC-1 and FMC-3 is the 
source of the water used for ccx)ling. After aeration for ccx)ling purposes, wastewater 
is cUscharged from the IWW pond through the IWW cUtdi. The IWW cUtdi cfrains 
to a culvert that exits the facility and eventuaUy discharges into the Portneuf River 
at the FMC outfaU. River sampling station SW17 is located downstream of this 
discharge. 

By design, cooling water does not come into contact with the materials being 
processed in the calciner and fumaces. Therefore, this* noncontact ccx>ling water 
should not contain process-rdated parameters that are not present iii groundwater. 
However, analysis of samples of water and sedimoits coUeded from ttie IWW cUtch 
during the Phase I RI sampling program showed elevated levels of process-rdated 
parameters,, although t h ^ e levels were not deteded in subsequent samples coUected 
during Phase IL Tables 4.5-2 and 4.5-2A present concentrations for parameters found 
in representative groundwater, groundwater from production WeU FMC-1 
(September 1990 data), water from the IWW ditch, and surface water coUeded at 
river sampling station SW17. 

A grab sample of IWW cUtdi water was taken during Phase I and analyzed for 
inorganics and racUoactivity. The results of these analyses incUcated ttiat the cUtch 
water contained a number of parameters above representative groimdwater and 
upstream river water concentrations (Table 4.5-2): arsenic (1.76 mg/l), cadmium 
(0.034 mg/l), copper (0.163 mg/l), fluoride (61.6 mg/l), total phosphorus (2390 mg/l), 
potassium (7,470 mg/l), sdenium (4.2 mg/l), sulfate (8,400 mg/l), and zinc (5.25 
mg/l). During Phase II, 14 time-composite samples were taken of the cUtch water 
over a 2-week period (July 1993); the three highest flow and three lowest flow 
samples were sent to the laboratory for analyses. ^ 
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The results of these analyses indicate a significantiy better water quaUty than ttiat 
found in the ditch in Phase I (Table 4.5-2A). AU six of the Phase H samples have 
water quaUty sinular to that found near the production weU (FMC-1) as 
characterized by WeU 125. 

Among the six composite samples coUected during Phase II, the mean concentration 
of arsenic (total) was 0.0068 mg/l, while the highest concentration deteded in a 
single sample was 0.010 mg/l (cUssolved arsenic). The mean concentration of 
cacfrnium (total) was 0.0015 mg/l , whUe the highest single sample concentration was 
0.0041J mg/l (cUssolved cadmium). Copper was not deteded. The mean 
concentration of fluoride was 0.65 mg/l , whUe the highest single sample 
concentration was 0.7 mg/l. The mean concentration of total phosphorus was 0.48 
mg/l , whUe the highest single sample concentration was 0.85 mg/L The mean 
concentration of potassium (total) was 8.29 mg/l , while the highest single sample 
concentration was 9.61 mg/ l (cUssolved potassium). Sdenium was not detected. 
The mean concentration of sulfate was 75 mg/l , whUe the highest single sample 
concentration was 80 mg/l . Zinc was not detected. 

The IWW cUtch was also sampled by EPA in July 1993 during an inspection 
conducted by the EPA National Enforcement Investigations Center. The results of 
this sample are induded in Table 4.5-2A. Twdve of the 16 constituents analyzed 
were not detected. Of the remaining four, arsenic (total) was detecrted at 0.017 mg/l, 
fluoride at 0.7 mg/l , orthophosphate at 0.58 mg/l , and total phosphorus at 0.7 mg/l. 

Gross alpha and beta activities were both enriched in the Phase I water sample (155 
± 95.9 pCi/1 and 6,890 ± 145 pQ/ l ) . Gross alpha activities in tiie Phase H samples 
were dther not deteded (2 pQ/ l ) or wtithin the groundwater representative levels. 
Gross beta activities were also low. However, there was one sample (IWG, July 29, 
1993) coUected during Phase n in which radium-228 was detected at 6 3 ± 0.8 pCi/1. 

The results of the Phase II and NEIC analyses incUcate that tiiere is no longer an 
impact from the cfrainage cUtch water; the time composites are representative of ttie 
Michaud Hats groundwater asscxiated with WeU 125. FMC management has begun 
an investigation of what changes in operation may have caused the ciifferences 
observed between the Phase I, Phase H and NEIC results. A future sampling event is 
planned by FMC to confirm the Phase n and NEIC findings. 

451.4 Pocatello STP 

The Pocatdlo STP is located on the east bank of the Portneuf River, within the EMF 
study area. The faciUty uses an activated sludge secondary treatment process to 
remove 90 to 95 percent of the organic material from the City of PocateUo 
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wastewater. The plant was not designed to remove nitrogenous compoimds, and 
inorganic nitrogen in the effluent is a mix of ammonia and nitrate forms (City of 
PocateUo, 1989). Gaseous chlorine is used to cUsinfed the effluent prior to outfaU, 
and a sulfonation process reduces the residual chlorine prior to discharge. The 
system is capable of zero residual chlorine, and is operated to meet the National 
PoUutant Discharge Elimination System (NPDES) permit requfrement of less than 
0.5 mg/ l residual chlorine in the cUscharge. The PcxrateUo SIT cUscharges this 
treated water in compUance vrith its federal NPDES permit to the Pormeuf River. 

River sampUng station SW/SD12 is located immecUately downsfream from the STP 
discharge pipe. In addition to the STP cUscharge, several springs are present within 
the STP operations area. The volume of these springs' cUscharge is about 25 times 
the volume of water discharged by the City's treatment faciUty. Spring sampling 
station SW13 is located in the area of a major spring discharge within the SIP 
operations area. The STP cUscharge is located dovymstream of the STP. 

In preparation for getting the NPDES permit, the Qty conducted a water quaUty and 
bioassessment of tiie Portneuf River in 1989, above and bdow the City's point of 

/ "^ effluent cUscharge. Biological oxygen demand (BOD5) and total suspended soUds are 
each typicaUy lower than 20 mg/l . The study monitored ammonia-nitrogen 
(NH3-N) and dissolved oxygen (DO) dovmstream of tiie STP. These water quaUty 
parameters are of acute importance to aquatic life. Ammonia ranged in monthly 
mean values from 10 to 33 mg/ l NH3-N. During late summer, effluent DO ranged 
from 6 to 7 mg/l throughout the 24-hour monitoring period. Dissolved oxygen 
typicaUy equaled or exceeded the concentration in the Portneuf River during the 
critical time for DO in a recdving stream froni micfrught to sunrise. 

Electrical conductivity, which can be cUrectiy correlated witti cUssolved soUds, ranged 
from 1.7 to Z l microsiemens per centimetel- (mS/cm) during the summer of 1989. 
This range was several times higher than the one observed in the river. Table 4.5-3 
presents a summary of ttie City's charaderization of STP effluent quaUty. 

Although the STP overflow rate is not substantial compared with the river flow, the 
RI has shown that ttiere is a measurable, albeit modest, impact on the water quaUty 
in the area immecUately downstream of the STP discharge. However, the STP was 
in compUance with its NPDES cUscharge permit. This impact is generaUy confined 
to the watCT cjuaUty pzirameters, nitrates, sodium, phosphates, and ammonia. 

The mean concentration of ammonia (3.4 mg/l) at the sampling IcKation bdow the 
STP cUscharge (SW12) was higher than those at aU upstream IcKations (which 
ranged from nondetect to 0.3 mg/l). Also, the mean concentrations of total 
phosphorus (1.05 mg/l) and orthophosphate (0.97 mg/l) were higher than those at 

\ . v 
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the nearest upstieam sampling Icxration (SW17) (0.64 mg/ l total phosphorus and 
0.32 mg/l orthophosphate.) The mean concentrations of nitrate (Z09 mg/l) and 
scxUum (55.1 mg/l) were also higher than the mean concentrations of these 
constituents in upstream samples. 

Wastewater sludge from the STP is pericxUcaUy appUed to the land surface in an 
area north of the EMF fadUties on tiie left bank side of the Portneuf River. This area 
is in the vicinity of Wells 514,515, and 516. 

4 3 1 3 Fish Farms 

Two fish farms are located along spring cfrainage channels on the west bank of the 
Portneuf River, within tiie EMF study area. Spring sampling station SW/SDll is 
located upstream of the Batiste Springs Fish Farm operations area, and river 
sampling station SW/SDIO is at ttie mouth of the spring cfrainage cUscharge bdow 
the Batiste Springs Fish Farm. The water quaUty measured by surface w;ater 
sampling station SW/SDIO is in the mixing zone Sampling stations SW/SD7, 
SW/SD6, and SW/SD5 are located within the cfrainage and at the Papcxise Springs 
cUscharge. The Papoose Springs Fish Farm is Icxated within the Papcx)se Springs 
cfrainage. During the fourth round of quarterly sampling, adcUtional Icxations 5E 
and 5F wa-e sampled in the east and west channels dfrectiy bdow the Papoose 
Springs Fish Farm. Chemical contributions of fish farms to recdving waters are 
primarily ammonia, other nitrogen and phosphorus compoimds, BOD, and 
suspended soUds (Spotte, 1970). 

On the basis of the RI, it appears that the fish farms are contributing above-
representative levels of nitrates and phosphates to spring water, which cUscharges to 
the Portneuf River. The river water sample Icxations 5E and 5F have devated 
levels of nifrates, which are attributable to tiie STP cUscharge. 

4.5.2 Charaderization of Trace Metals, Nutrients, and Radiological Parameters in 
Surface Water 

The foUowing sedion describes trace metal, racUological, nutrient, and other 
par^neters detecrted in surface water samples croUected during ttie RI sampling 
program. Quarterly surface water samples were taken for constituent analysis from 
the Portneuf River and springs (and spring cfrainages) at 24 IcKations (sample 
locations SWl to SW17, and SW19 to SW25). These locations ranged from 
approximatdy 6 mUes (9.6 km) upstream of the EMF faciUties (SW25), to 4 mUes (7.4 
tan) dovmstream of the site (SWl). Surface water sample locations are shovm in 
relation to the Portneuf River in Figure 4.5-1 and in the foUowing map 
(Figure 4.5-2). 
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Of the 24 surface water sample locations, 14 locations were within the river. During 
the last quarter of sampling (AprU 1992), additional samples were coUected at two 
river locations (7E and 12E) and two spring locations (5E and 5F). To confirm 
preUminary Phase I results, additional river samples were coUected during Phase n 
from a transed in the vicinity of the FMC outfaU, next to SW17 (17A to 171). 

In evaluating whether there has been an impact on surface water cjuality by the EMF 
faciUties, the foUowing methcxiology was used: 

• Concentrations of parameters deteded in springs (and spring cfrainages) were 
compared to representative groundwater levels, and upstream river surface 
water concentrations. Spring surf ace water concentrations wciie also 
compared with each other. 

• Sampling results from gaining-reach river sampling stations were compared 
to concentrations at losing-reach stations. In adcUtion, concentrations from 
river sampling locations in the vicinity of the EMF fadUties (SW17 to SW20) 
were compared to concentrations at other losing-reach stations. 

,-i*^ • Where appUcable, Icxral impacts as a result of effluent discharges (such as the 
(̂  J STP and FMC outfaU) or other operations (such as the fish farms) were also 

taken into consideration. 

• Dissolved and total samples were compared to ddermine turbicUty. 

Several previous investigations were conducted at springs in what is now referred 
to as the EMF study area. These stucUes are cUscusseid in Section 1.3 and in AppencUx 
A of the PSCS and where appropriate, incorporated into the analysis in ttiis section. 

The foUovring sections present the results and evaluate the impacts of constituents 
of potential concem on surface waters of the Portneuf River and springs in the EMF 
study area. A brief summary of the RI fincUngs is first presented in Section 4.5.Z1. 
Sections 4.5.Z2 and 43.2.3 adcfress the metals and racUological paramders deteded in 
surface water, respectively. Section 4.5.2.4 cUscusses the nutrients (inducUng sulfate) 
deteded in surface water. 

432.1 Summary of Trace Metals, Nutrients, and Radiological Parameters in 
Surface Water 

Constituents found in surface water during the RI sampling program indude metals 
such as arsenic and Uthium. In adcUtion, nutrients (including nitrate, 
orthophosphate, and total phosphorus) have been identified to be present at 

/ V concentrations above representative levels. A summary of elevated parameters 
K ^ • . • 
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found in surface water at above-representative concentrations is presented in Table 
4.5-4. 

An evaluation of the chemical analyses of surface water samples and tiiefr locations 
vnth respect to river and spring geometry led to the foUowing condusions: 

• Constituent loading in Batiste and Swanson Road springs does not appear to 
have a measurable impact on river water quaUty. 

• The EMF faciUties have contributed to the observed devated levels of 
arsenic, sulfate, total phosphorus, and orthophosphate at Batiste Spring 
(SW14) and Swanson Road Spring (SW15). Lithium was also found at 
Batiste Spring. 

• Several constituents routindy deteded in other springs and in river water 
samples (e.g., boron, Uthium, and vanacUum) appear to be naturaUy 
occurring. Elevated metal concentrations potentiaUy asscxiated vrith EMF 
operations in the Portneuf River were limited to copper, in the vicinity of 
the FMC outfaU. 

• Enriched concentrations of nitrates were found in Batiste Spring at levels 
higher than in the spring drainage channel or in river surface water 
samples. There are several potential sources for the nitrate in Batiste Spring, 
induding agricnilture, the EMF faciUties, natural leaching, and land 
appUcation of sludge. 

• Total phosphorus and orthophosphate found in surface water samples are 
attributable to the fish farms arid the STP cUscharge. 

• RacUological parameters were present at comparable levds in the spring and 
river surface water samples coUected. Mcxierate variations do not appear to 
be site rdated. Uranium-235 and uranium-238 were not deteded in any 
surface Water sample coUeded. 

• Inconsistent results were obtained between the samples of the FMC outfaU 
coUected during the Phase I and Phase n sampling results. Phase I samples 
incUcated the presence of above-representative concentrations of metals 
(inducUng arsenic, Uthium, and cropper) and nutrients (inducUng 
orthophosphate, total phosphorus, and nitrate). However, with the 
exception of copper. Phase n samples cUd not confirm Phase I fincUngs. 

More detaUed information on these findings is presented in the foUovring sections. 
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43.2.2 Metals Detected in Surface Water 

The foUowing discussion of metals in surface water within the EMF study area 
describes results of analyses of samples from springs and river sampling stations for 
22 alkaU metals, alkaline earths, and trace metals. Table 4.5-5 presents results for 
^r ings , and Table 4.5-6 presents results for river sampling stations. Each table is a 
comparison of mean concentrations for each parameter at each sampling point over 
four quarters of RI sampling. Both cUssolved and total metal concentrations for each 
parameter are shown in these tables. Mean cUssolved concentrations sometimes 
exceed mean total concentrations for incUvidual springs or river sampling stations, 
and for group and aU-river means for river sampling stations. This discrepancy 
results from analytical or vaUdation procedures. Appendix E presents metals 
analysis results with vaUdation quaUfiers for individual samples colleded during 
each round of RI sampling. 

Table 4.5-7 presents the representative groimdwater levels for metals, as devdoped 
in Sedion 4.4.1. 

Metals Detected in Springs. Metals that were detected in samples from the 12 
J springs and spring-cfrainage sampling points during the course of the RI are listed in 

'^ Table 4.5-5. 

Seventeen of the 22 metals for which spring-rdated samples were analyzed were 
dther not detected, detected sporacUcaUy, or detecrted only at concentrations near 
ddection Umits (Table 4.5-8). 

Of the remaining five metals, arsenic was found at above-representative 
concentrations characteristic of the groundwater systons that cUscharge at these 
springs (Batiste and Swanson Road) (i.e., 0.021 mg/l in the Banncx:k Range 
hycfrogecxhemical regime, and 0.009 mg/ l in the Portneuf River VaUey regime). 
Ihe EMF faciUties have contributed to the observed devated levds of arsenic. 

Lithium is found consistentiy in spring samples, but at levds comparable in 
representative groundwater. With the exception of Batiste Spring, the occurrence of 
Uthium is generaUy unrelated to EMF faciUties-related activities. Higher 
concentrations of lithium at Batiste Spring (SW14) can be rdated to elevated levels 
of Uthium found in groundwater from beneath the EMF operations areas. 
However, Uthium concentrations in surface water samples coUeded upstream from 
the influence of the EMF faciUties exceeded the concentrations present in any spring 
sample, inducUng those from Batiste Spring. 

• N 

1 

n 
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Boron, barium, and vanacUum were detected routindy in spring samples from aU 
four spring systems (below representative concentrations) and are most likdy 
naturaUy occurring. 

The foUovring discusses RI fincUngs with respect to the five constituents determined 
to be present at elevated concentrations. 

Arsenic. Arsenic was detecrted in at least two rounds of sampling for aU spring 
and spring-cfrainage sampUng points. Highest mean arsenic concentrations are for 
Batiste Spring (0.032 mg/l cUssolved) and Swanson Road Spring (0.010 mg/l 
dissolved) (See Table 4.5-5). However, arsenic was not detected in the samples 
coUeded at Batiste Spring in Odober 1992, nor was cUssolved arsenic detected in 
samples from both springs coUeded in February 1993. These are higher than the 
representative concentrations for groundwater that is rdated to the cUscharges at 
Batiste Spring and Swanson Road Spring (0.021 mg/l Bannock Range regime 
asscxiated witii Batiste Spring, and 0.009 mg/ l Portneuf River VaUey regime 
assodated with Swanson Road Spring). The highest mean arsenic 0.004 mg/l 
(cUssolved) 0.005 (cUssolved)) for the East Side System and Papoose System springs 
and spring-cfrainage sampling points are bdovyr representative groundwater levds 
for groimdwater and are consistent with representative levels of arsenic in the 
Portneuf River Valley hydrogeochemical regime. 

A component of the arsenic concentrations deteded at Batiste Spring and Swanson 
Road Spring appears to incUcate the impact of the FMP operations areas. Arsenic is 
an EMF faciUties-related parameter; in addition, arsenic concentrations in 
groundwater decrease from elevated concentrations (mean concentrations from 0.18 
to 0.57 mg/l total arsenic and ND to 8.42 mg/ l cUssolved arsenic) within the EMF 
operations areas to near representative groundwater levels in wells adjacent to the 
Portneuf River. The upper liinit for arsenic in representative groundwator (0:021 
mg/ l in the low-diloride subgroup of the feannoci: Range Regime) is presented in 
Table 4.5-7. Mean arsenic concentrations at Batiste Spring were above this levd. 

Maximum arsenic concentrations for SW15 (0.0134 mg/l dissolved) occurred during 
the October 1992 sampling event. Arsenic was reported as bdow detection at SW14 
during the October 1992 sampling event. Maximum arsenic concentrations for 
SW14 (0.057 mg/l dissolved) occurred during the April 1993 sampling event. 

For sampling point SWll, located in a pond off the cfrainage channd downstream 
from Batiste Spring, arsenic was detected during only two sampling events. The 
maximum concentration (0.008 mg/l total) was deteded during April 1993. This is 
the same sampling event for which Batiste Spring had maximum concentrations. 
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Barium. Barium concentrations in springs are comparable to representative 
groundwater levels (0.16 mg/l , low-chloride Bannock Range; and 0.19 mg/l, 
Portneuf River VaUey). Barium was deteded routinely in samples from spring and 
spring-cfrainage sampling points. 

The mean barium concentrations (among both total and dissolved samples) shov^m 
in Table 4.5-5 range from 0.064 to 0.123 mg/l (below representative groundwater 
levds) for aU sampling points except Twenty Springs-East. The mean total barium 
concentration for Twenty Springs-East (SW02) is 0.760 mg/l. This mean 
concentration may be artifidaUy high because of a single measurement (2.81 mg/l 
during July 1992). Using only subsequent sampling data to calculate the mean total 
barium concentration for SW02 gives a value of 0.077 mg/l. This lower mean 
concentration is consistent with mean concentrations for other springs. 

Boron. Boron was detecrted in at least two rounds of sampling for aU spring 
and spring-cfrainage sampling points. Highest mean boron concentrations are for 
Swanson Road Spring (0.28 mg/l total and 0.21 mg/l cUssolved) and SW13, the 
springs near the STP (0.24 mg/l total and 0.22 mg/l cUssolved). However, these 
concentrations are bdow the representative groundwater levds for Portneuf River 
VaUey hycfrogeochemical regime (0.37 mg/l). In adcUtion, Batiste Spring (SW14), 
Batiste Springs drainage (SWll), and Papcx)se Spring (SW07) also have mean boron 
concentrations bdow representative levels (0.39 mg/l, Bannock Range). Since boron 
is found in aU four spring groups, it is most likdy naturaUy occurring. 

Lithium. Lithium was deteded in at least three rounds of sampling for aU 
spring and spring-cfrainage sampUng points. Highest mean littuum concentrations 
are for Batiste Spring (0.051 mg/l total and 0.053 mg/l dissolved) (Table 43-5). These 
concentrations are above the representative levd for Bannock Range groundwater 
(0.013 mg/l) and comparable to elevated levels (0.047 to 0.051 mg/l) in WeUs TW-
l l S and TW-llI near Batiste Spring and the Portneuf River (see Table 4.5-1). 

Lithium concenfrations for the Papcx)se sysitems spring and spring-cfrainage points 
range from not deteded to 0.038 mg/ l (total) and from 0.024 to 0.039 mg/l (dissolved) 
greater than the representative level for Baimock Range groimdwater (0.013 mg/l). 
Mean Uthium concentrations for ttie Swanson Road and East Side systems range 
from 0.023 to 0.044 mg/l , and are comparable to the representative levd (0.043 mg/l) 
for Portneuf River VaUey representative groundwater. Most likdy, a portion of the 
Uthium detecrted in Batiste Spring is assodated with the elevated levels in 
groundwater originating from the EMF fadlities operations areas. 

Lithium levds were higher in river water upstream of the EMF operations areas 
(SW23 to SW25) compared with the levds detected in springs (see Table 43-6). 
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Mean Uthium concentrations in samples from river sampling stations decreased 
from a high value of 0.058 mg/l in both total and dissolved lithium in the two 
stations furthest upstream of the EMF study area (SW25 and SW24) to a mean 
concentration of 0.037 mg/l for both total and dissolved Uthium in gaining-reach 
river sampling stations. Figure 4.5-3 illustrates this trend in Uthium concentrations 
for spring sampUng points and for river sampling stations. 

The EMF fadlities have contributed to the observed elevated levds of Uthium in 
Batiste Spring. Lithium concentrations for other spring-related sampling points aie 
also higher than the representative levd for groimdwater (0.013 mg/l , Banncxrk 
Range; and 0.043 mg/l, Portneuf River VaUey), but they most likdy represent 
naturaUy occurring levds consistent vrith higher Uthium concentrations for river 
water. 

Higher Uthium concentrations in the Portneuf River VaUey groimdwater can be 
attributed to recharge from upstream river water with higher Uthium 
concentrations. In turn, higher Uthium concentrations in the East Side and 
Swanson Road springs can also be attributed to Uthium in river water upstream of 
tiie EMF study area. 

Vanadium. Vanadium concentrations were near detection limits in most 
samples from spring and spring-cfrainage sampling points in the EMF study area. 
With the exception of one sampling event 0uly 1992), reported concentrations of 
vanacUum (0.003 to 0.011 mg/l) are near or bdow the IDL (0.008 nig/1) (AppencUx E). 
These concentrations were belOw the representative levels for groundwater 
(0.103 mg/l , Bannock Range; and 0.331 mg/l , Portneuf River Valley). 

VanacUum was detected in aU three of the first rounds of sampling for six of the ten 
spring and spring-cfrainage sampling points sampled over four rounds: SW14 and 
SWll of the Batiste System, SW15 of the Swanson Road System, SW09 of the East 
Side System, and SW07 and SW05 of the Papoose System. 

The mean vanacUum concentrations presented in Table 4.5-5 are not a dear 
representation of vanacUum detecrted over four rounds of surface water sampling, as 
concentrations varied by two orders of magnitude. During the initial round of 
surface water sampling in July 1992, reported vanacUum concentrations for spring-
rdated sampling points (0.04 to 0.13 mg/l) were much higher than for subsequent 
rounds of sampling (maximum 0.011 mg/l). During the April 1993 round of 
sampling, vanacUum v^as not detected in any surface water sample. 

This trend in vanadium concentrations is iUustrated for a sampling point from each 
of tiie four spring systems in Figure 4.5-4. Based on the four rounds of sampling, it 
is possible that this trend reflecrts the normal sezisonal fluctuation in vanacUum 
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concentrations. Altematively, this trend may be an artifact of field or laboratory 
procedures which resulted in artifidaUy high vanadium concentrations for July 
199Z 

Metals Deteded in the Portneuf River. Metals that may be related to the EMF site 
that were detected in Phase I and Phase n RI samples from river sampling stations 
are Usted in Table 4.5-6. 

Thfrteen of the 22 metals for which river water samples were analyzed, were dther 
not deteded or were detected only in concentrations near the detection limits (see 
Table 43-8). They are as foUows: 

Antimony 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Lead 

Mercury 

Molybdenum 

Nickel 

Selenium 

Silver 

Thallium 

Zinc 

Of the remaining nine metal constituents, aluminum, iron, and manganese were 
routindy deteded in river water, but incrreased concentrations were dfrectiy rdated 
to increased turbidity and flow of the river. Barium, Uthium, and vanacUum were 
routinely detected and appear to be naturaUy cxrcurring in the river. 

Arsenic concentrations in river water were low compared with concenfrations in 
representative groundwater. The maximum reported arsenic concentration (0.011 
mg/l) was coUeded during Phase I in a sample from SW17 (at the FMC outfaU). 
However, subsequent Phase n sampUng at SW17 indicated arsenic concenfrations of 
0.007 mg/l , substantiaUy lower than the Phase I sampling results. Highest 
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incUvidual station means (0-007 mg/l total arsenic) were for four of the losing-reach 
stations, SW20 through SW18 plus SW16. 

The widespread distribution of boron in river water suggests that it is not rdated to 
the EMF faciUties. A sUghtiy higher mean boron concentration for SWl7 was found 
during the Phase I RI. Subsequent sampling conducted during Phase II at SW17, 
however, did not confirm Phase I fincUngs, and it appears that the FMC outfaU was 
no longer affecting surface water quaUty. Samples coUeded from the IWW cUtch 
during Phase n were representative of Michaud Hats groundwater. 

For river sampling station SW17 at the FMC outfaU, Phase I mean copper 
concentrations were approximately double the mean concentration for aU river 
samples. These fincUngs are comparable to Phase II results. The higher 
concentrations at SW17 may represent an impad from the FMC outfaU. 

The foUowing presents details oil the nine metal constituents that were present at or 
above representative levds at surface water sampling locations in the Portneuf 
River. 

Aluminum. Total aluminum was detected routinely in samples from the 
majority of river sampling stations in the losing reach of the Portneuf River: SW25, 
SW24, SW23, SW20, SW19, and SW16. Mean total aluminum concentrations 
presented in Table 4.5-6 for the remaining losing-reach sampling stations and for aU 
gaining-reach sampling stations represent one or two samples in which aluminum 
was reported. Mean concentrations for cUssolved aluminiun (also presented in 
Table 4.5-6) represent one or two samples. Dissolved aluminum is not considered to 
be present in aU river water in the EMF study area. 

The presence of aluminum in surface water samples as total aluminum rather than 
dissolved aluminum is generaUy an incUcator of a turbid water sample. This is 
iUustrated by comparing total aluminum concentrations with riverflow. Total 
aluminum was detected in aU river samples for April 1993 when riverflow was at a 
maximum for aU sampling events. 

The mean total aluminum concentrations for four rounds of sampling, presented in 
Table 4.5-6 in the row labded "4 events," are not a dear representation of aluminum 
deteded over four rounds of surface water sampling because concentrations varied 
by two orders of magnitude. Total aluminum concentrations ranged from bdow 
detecrtion to 0.32 mg/l for losing-reach river samples for the first three rounds of 
sampling. However, total aluminum concentrations ranged from 0.90 to 1.73 mg/l 
for losing-reach river samples for the AprU 1993 round of sampling. Hgure 4.5-5 
iUustrates this trend in total aluminum concentrations for losing-reach river 
sampUng stations SW25 and SW16. 
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For river sampling station SW17 at tiie FMC outfaU, the mean concentration for 
total aluminum (1.02 mg/l) represents only one sample (April 1993). Total 
aluminum concentrations ranged from below detection to 0.44 mg/l for gaining-
reach river samples for the first three rounds of sampling. However, total 
aluminum concentrations ranged from 0.90 to 1.80 mg/l for gaining-reach river 
samples for the Phase I April 1993 round of sampling. 

Comparison of group means provided in Table 4.5-6 for losing-readi versus gaining-
reach river sampling stations shows that during low riverflow sampUng events 
(first three events), mean total aluminum concentrations were ttie same for both 
reaches (0.18 mg/l). However, during high flow sampling events (April 1993 row), 
mean total aluminum was greater for losing-readi river sampling stations (1.38 
mg/l) than for gaining-reach river sampling stations (1.19 mg/l). This is probably 
attributable to the increased flow in the gaining reach of sediment-free groundwater 
underflow which would tend to cUlute the TSS values. 

fri summary, total aluminum detecrted in river water samples was a result of the 
presence of suspended soUds. Aluminum was not present as a cUssolved phase in 
river water. SeasonaUy high levels of total aluminum result from increased 
turbidity, which occurs during periods of increased flow in the Portneuf River. 

Arsenic. Arsenic concentrations in river water were low compared with 
concentrations in represditative groimdwater (0.021 mg/l, Bannock Range; and 
0.009 mg/l, Portneuf River VaUey) (see Tables 4.5-6 and 4.5-7). 

Arsenic was deteded in at least two rounds of sampling for aU river sampling 
stations except SW16 (and SW18, which was only sampled once). Mean total arsenic 
concentrations were marginaUy higher for the losing-reach group of river sampling 
stations (0.006 mg/I) than for ttie gaining-reach group (0.004 mg/l). Highest 
incUvidual station means were for the four losing-reach stations, SW20 through 
SW18 plus SW16. Witii the exception of SW17, these four river sampUng stations 
are nearest to and downstreaim of the EMF faciUties. However, the mean calculation 
for these sampling points is based on two seimples rather than the four taken. The 
two not used were bdow detection limits or eliminated by the validation process. If 
they had been used in the calculations, then the mean would have been 
considerably lower. Maximum reported arsenic concentration (0.011 mg/l) was for a 
Phase I saniple from SW17, which is at the FMC outfaU. 

Subsequent Phase II samples coUeded at SW17 incUcate mean arsenic concentrations 
of 0.0029 mg/l, substantiaUy lower than Phase I sampUng results. 
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In the gaining reach, arsenic concentrations in river water (group mean 0.004 mg/l) 
were comparable to concentrations in representative groimdwater of the Portneuf 
River VaUey hycfrogeochemical regime (0.009 mg/l). This further emphasizes the 
dominance the Portneuf River Valley hycfrogeochemical regime has on the water 
quality of the gaining reach of the Portneuf River. 

Barium. Barium concentrations in river water in the EMF study area were 
near detection limits. Barium was detected routinely in samples from aU river 
sampling stations. However, aU mean barium concentrations were bdow ttie 
representative level for groundwata: (0.16 mg/l , Banncxrk Range; and 0.19 mg/l , 
Portneuf River VaUey). The widespread cUstribution of this parameter suggests that 
barium is naturaUy occurring in river water. 

Boron. Boron was detecrted in at least two rounds of sampling for aU river 
sampling stations. The highest mean boron concentrations were for SW17 at the 
FMC outfaU (0.38 mg/ l total and 0.23 mg/l cUssolved) (see Table 4.5-6) during the 
Phase I RI, and for the losing-readi station SW25 (033 mg/l total and 0.23 mg/l 
cUssolved). These two sampling stations plus losing-readi stations SW24, SW23, 
SW19, and SW16 and gaining-readi stations SW12 and SWIO had mean total boron 
concentrations (0.19 to 0.27 mg/l), bdow the representative levels for groundwater 
(0.040 mg/l, Bannock Range; and 0.37 mg/l , Portneuf River VaUey). However, with 
the possible exception of boron at Phase ISW17, the widespread cUstribution of this 
parameter suggests that boron in river water is not rdated to tiie EMF faciUties. 
Witti resped to Phase I SW17 results, ttie maximum boron concentration found 
during subsequent Phase n sampling at SW17 was 0.11 mg/l , wdl bdow the 
representative groundwater level of 0.40 mg/ l (Bannock Range). 

Copper. Copper was not deteded in any sample for a number of river 
sampling stations. With the exception of Phase ISW17, mean copper 
concentrations in Table 43-6 represent one or two samples in which copper was 
reported. The reported concentrations were, except for those for SW17, near the 
Instrument Detection l imit (IDL) (0.003 mg/l), and consecjuentty, copper is not 
considered to be present in surface water in the Portneuf River in the EMF study 
area. The lack of a cUstinguishable plume down stream incUcates that cUscharge 
rdeases from July 1992 ttirough AprU 1993 cUd not have an impact on general river 
quaUty. 

For river sampling station SW17 at the FMC outfaU, mean Phase I copper 
concentrations (0.015 mg/ l total and 0.011 mg/ l dissolved) were approximatdy 
double the mean concentration for aU river samples (0.007 mg/l) for both total and 
cUssolved copper. Copper was also detecrted routindy at SW17. As shown in Table 
4.5-2, copper concentration for water in the IWW cUtdi was 0.163 mg/L Phase II 
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sampling data at SW17 show a mean copper concentration of 0.007 mg/l, with 
values ranging from ND to 0.011 mg/l . (Copper was undetected in the cUssolved 
form.) The Phase II SW17 results were comparable to Phase I results. 

Iron. Total fron was detected in river water samples as a result of suspended 
soUds and was not present as a cUssolved phase in river water. SeasonaUy high 
levds of total fron resulted from increased turbicUty that occurs during periods of 
increased flow in the Portneuf River. Total fron was routindy deteded at aU river 
sampling stations except SW25 and was present at higher concentrations in the 
losing reach than in the gaining reach of the Portneuf River. 

fron, as total fron, was routindy detected in samples from aU Portneuf River 
sampling stations, except SW25. Mean cUssolved fron concentrations (see Table 4 3 -
6) for aU the river sampling stations and mean total fron for SW25 represent one or 
two samples in which fron was reported. Dissolved fron was near detection limits 
in aU river water in the EMF study area. 

fri the same manner as for aluminum, the presence of fron in surface water samples 
as total fron rather than cUssolved fron is generaUy an incUcator of a turbid water 
sample. This is iUustrated by comparing total fron concenfrations witti riverflow. 
Total fron was deteded in aU river samples for April 1993 when riverflow was at a 
maximum for aU sampling events. 

The mean total fron concentrations are not a dear representation of fron detecrted 
oyer four rounds of surface water sampling, as concentrations varied by two orders 
of magnitude. Total fron concentrations ranged from bdow detection tp 0.32 mg/l 
for aU river samples for the first three rounds of sampling (AppencUx E). However, 
total fron concentrations ranged from 0.94 to 1.73 mg/l for aU river samples for the 
April 1993 round of sampling. Figure 4.5-6-iUusfrates this trend in total fron 
concentrations for losing-reach river sampling stations SW22 and SW16 and 
gaining-readi river sampling stations SWIO and SW08. 

Comparison of group means provided in Table 4.5-6 for losing-reach versus gaining-
reach river sampling stations shows that during both the low-river flow (ffrst three 
events) and hig^-river flow (April 1993 row) sampling events, mean total fron 
concentration was greater for ttie losing-reach river sampling stations than for 
gaining-reach river sampling stations. 

Lithium. Lithium was deteded in samples from aU river sampling stations 
except gaining-reach stations SW12E (dissolved Uttuum) and SW7E (total Uthium). 

.-.^ Mean Uthium concentrations for aU river sampling stations were comparable to or 
\ ^ higher than the representative levds for groundwater (0.013 mg/l, Bannock Range; 
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and 0.043, Portneuf River Valley). However, both total and cUssolved mean Uthium 
concentrations decreased through the losing reach and from the losing reach to the 
gaining reach. Lithium was present at higher levels in river water weU upstream 
from the EMF fadlities than in representative groundwater, and its presence does 
not represent an impact from the EMF fadUties. 

As shovym in Table 4.5-6, mean Uthium concentrations in samples from river 
sampling stations decreased from a high value of 0.58 mg/l total Utiuum in the two 
stations furthest upstream (SW25 and SW24) to a mean concentration of 0.037 mg/l 
(both total and cUssolved) for Uthium in gaining-readi river sampling stations. 
Hgure 4.5-3 iUustrates this trend in lithium concentrations for river sampling 
stations and also shows Uthium concentrations for spring sampling points. 

Manganese. Total manganese was routinely deteded at aU river sampling 
stations except SW21, and was present at higher concentrations in the losing reach 
than in the gaining reach of the Portneuf River. For the July 1992 round of 
sampling, manganese was reported in only two samples (0.037 mg/l for SW20 and 
0.012 mg/ l for SWOl). 

Total manganese -was deteded in river water samples as a result of su^ended soUds 
and was not present as a dissolved phase in river water. SeasonaUy high levels of 
total manganese resulted from increased turbicUty which CKCurred during periods of 
increased flow in the Portneuf River. Mean dissolved manganese concentrations 
(see Table 4.5-6) for aU river sampling stations and mean total manganese for SW21 
represent one or two samples in which manganese was reported. IMssolved 
manganese wcis near detection Umits in aU river water in the EMF study area. 

In the same manner as for aluminum and fron, the presence of manganese in 
surface water samples as total manganese rattier than cUssolved manganese is 
generaUy an incUcator of a turbid water sainple. This is iUustrated by comparing 
total manganese concentrations witii river flow. Total manganese was detected in 
aU river samples for April 1993, when river flow was at a maximum for aU 
sampling events. Stream flow measurements taken concurrentiy with surface water 
-samples during four rounds of surface water sampling are shovsm in Hgure 4.5-5. 

The mean total manganese concentrations presented in Table 4.5-6 are not a dear 
representation of rtianganese deteded over four rounds of surface water sampling, 
as concentrations increased twofold to fourfold for the April 1993 sampling event. 
Total manganese concentrations ranged from bdow detection to 0.014 mg/l , with 
the exception of one higher value for aU river samples for the first three rounds of 
sampling. However, total manganese concentrations ranged from 0.037 to 0.062 
mg/l for aU river samples for the AprU 1993 round of sampling. This trend in total 
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I) 

manganese concentrations for losing-reach river sampUng stations SW25 and SW16 
and gaining-reach river sampling stations SW12 and SW03 is illustrated in Hgure 
4.5-7. 

Comparison of group means provided in Table 4.5-6 for losing-reach versus gaining-
reach river sampling stations shows that mean total manganese concentration was 
approximately the same for the losing-reach and gaining-reach river sampling 
stations. 

Vanadium. VanacUum concentrations were near detection limits in samples 
from river sampling stations in the EMF study area. For four rounds of sampling 
0uly and October 1992 and February and April 1993) reported concentrations of 
vanadium (mean 0.016 mg/l) at near or bdow the IDL (0.008 mg/l). These 
concentrations were below the representative levels for groundwater (0.103 mg/l, 
Banncxrk Range; and 0.331 mg/l , Portneuf River VaUey). 

The mean vanadium concentrations presented in Table 4.5-6 are not a dear 
representation of vanadium detecrted over four rounds of surface water sampling, as 
concentrations varied by an order of magnitude, fri July 1992, only ten losing-reach 
stations were sampled. During the initial round of surface water sampling in July 
1992, reported vanacUum concentrations for six river sampling stations were much 
higher (0.04 to 0.08 mg/l) than for subsequent rounds of sampling (maximum 0.003 
mg/l). VanacUum was reported as bdow detecrtion for the remaining nine river 
sampling stations for the July 1992 sampling event, but sample detection limits were 
very high (0.015 to 0.190 mg/l). During the April 1993 round of sampling, 
vanacUum was not deteded in any surface water samples, but sample detection 
limits were low (0.004 mg/l). 

This trend in vanacUum concentrations for' losing-readi station SW17 (0.27 mg/l) 
and gaining-reach station SWOl (0.017 mg/l) is iUustrated in Figure 43-8. Based on 
four rounds of sampling, it is possible that this trend is assodated with the normal 
seasonal fluctuation in vanacUum concentrations. However, this trend may 
altemativdy be an artifact of fidd or laboratory procedures which resulted in 
artifidaUy liigh vanacUum concentrations for July 199Z However, it should be 
noted that subsequent Phase II sampling conducted at SW17 deteded vanacUuiri in 
only two of the seven samples coUeded, with mean vanadium concentrations of 
0.002 mg/l. This was weU bdow the Phase I mean concentration of 0.016 mg/l at 
SW17, incUcating that the July 1992 sampling could be an artifact. 
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4 3 2 3 Radiological Parameters in Surface Water 

In this secrtion, the racUological parameters in surface water for the EMF study area 
are described. Results of analyses of samples from springs a;nd river sampling 
stations for gross alpha, gross beta, racUum-226, racUum-228, and uranium-233/-234. 
Although samples were tested for uranium-235 and uranium-238, neither isotope 
was detected. 

To assess the nature and extent of radiological parameters in springs (and spring 
cfrainages) that could be attributed to the EMF faciUties operations, sampling results 
from spring sampling stations were compared with each other. Since subsurface 
water that has been impacted by site industrial activities is only likdy to enter the 
surface water system through Swanson Road and Batiste springs, results for these 
two s;prings were also compared vydth the other spring sampling locations. Surface 
water springs sampling results are presented in Table 4.5-9. 

With respecrt to the Portneuf River, racUological parameters in surface water samples 
coUected from the gaining reach were compared vritti those coUeded from the losing 
reach. Particular consideration was given to sampling stations between SW16 and 
SW20 (fri the vicinity of the EMF fadUties), friduding SW17, located at the FMC 
outfaU. Sampling results for river sampling stations are presented in Table 4.5-10. 
A tabulation of aU racUological analyses for eacrh surface water sample coUeded 
during the RI is presented in Appendix E. 

Spring Results. An analysis of the racUological parameter activities in springs and 
spring cfrainages revealed no discemible trends that indicate potential 
anttiropogenic impacts for gross alpha, radium-226, and racUum-228. Gross alpha 
was detected frequentty only in the Batiste System (SW14, SWll) (ranging from ND 
to 330 ± 1.17 p Q / l ) and ttie East Side System (SW13, SW09) (ranging from ND to 
535 ± 1.73 pQ/1). Gross alpha activities in these systems were comparable to each 
other and witii levds present in ttie other springs. The maximum gross alpha of aU 
of the springs was detected at Papoose Spring (SW07) (8.84 ± 230 pCi/1). 

RacUum-226 and racUiim-228 were detected in one or two rounds of sampling for 
four and seven of the 12 spring Icxations, respectivdy. Radium-226 was deteded in 
three of four samples from Papcxsse Spring (SW07), with activity ranging from 
1.40 ± 0.38pa/l to 1.93 ± 0.52pCi/l. A higher than average concenfration for 
radium-226 (5.20 ± 0Z6pa / l ) was deteded for Papoose Spring discharge (SW05) 
during the Odober 1992 round of sampling. RacUum-226 was also deteded at Batiste 
Springs drainage (SWll) (Z60±0.40pa/1) and Swanson Road Spring (SW15) 
(130 ± 0.62pa/l and 1.82 ± pCi/1). 
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RacUum-228 was detected in at least one round of sampling at aU springs and spring-
rdated sampling points except those in the Batiste System (SW14 and SWll) and 
the spring-fed pond at FMC park (SW09). Swanson Road Spring (SW15) radium-228 
activities were comparable to levels deteded at other spring surface water sampling 
stations. Highest activities of radium-228 were measured at Siphon Road Spring 
(SW04) (33 ± 0.9 pCi/1) and Twenty Springs-East (SW02) (53 ± 1.2 pQ/l ) . 

Gross beta racUation was detected at every spring during every round of sampling. 
No one sampling round consistently exhibited ttie highest concentrations. A large 
percentage of gross beta racUation in spring samples can be accounted for by the 
natural abundance of potassium-40 (K^O), a beta emitter, in spring water. The 
natural racUoactive decay calculated from K^O-derived beta emissions as a percentage 
of the gross beta emissions measured in the spring samples is presented in Table 
4.5-11. It is apparent from this table that most, if not all, beta radiation can be 
accounted for by the naturaUy cxrcurring racUoisotope K̂ O in the spring water. 

Samples from sdected springs (SW14, SW13, and SW05) were analyzed for uranium 
isotopes during the February 1993 round of sampling only. Uranium-233/234 was 
detecrted in aU three samples. Uranium-235 and uranium-238 were not deteded. 
Since they are from two different groundwater systems, one of which is not 
impacted by EMF activities, these levds are probably natural. 

RacUological parameters were consistentty detected at springs of the Batiste and East 
Side systems but were not found at activities that were noticeably higher than at 
other springs. Swanson Road Spring had sUghtiy higher gross beta activities than 
ottier springs. Historical measurements of gross alpha and gross beta at Batiste 
Spring (Goldstein, 1981) reported higher levels of both of these parameters. The 
same previous investigation found higher levds of gross alpha at Swanson Road 
Spring, but found levds of gross beta similar to or sUghtly lower than currentiy 
measured levels at this spring. 

Portneuf River Results. As seen in Table 4.5-10, gross alpha racUation was detected 
at aU river sampling station sampling points sampled during the Febmary 1993 
round of sampling. Gross alpha radiation was also deteded in two or tiiree rounds 
of sampUng at SW25, SW23, SW22, SW20, SW19, SW16, and at all downsti-eam 
river sampling stations. 

Gross beta activities showed mcxierate variations from station to station, vrith no 
cUscemible trend incUcating anthropogenic impacts. Gross beta racUation at river 
sampling stations was deteded at every sampling point during every round of 
sampling, with the exception of SW21 during the fourth round of sampling. Over 
three rounds of sampling, upstream river sampling stations had somewhat higher 
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concentrations them downstream stations. The two highest measurements of gross 
beta (12.00 ± ZOO and 13.80 ± 4.31 pCi/1) were at SWOl and SW23, respectivdy; 
however, these two stations also had the lowest measurements of gross beta in other 
rounds of sampling. Gross beta levels appeared to decrease from the furthest 
upstream river location (SW25) to the furthest downstream locations (SW03 and 
SWOl). 

As in spring samples, a large percentage of gross beta racUation in river water 
samples can be accounted for by the natural abundance of K*̂ ^ a beta emitter. Table 
4.5-11 presents the natural racUoactive decay calculated from K*0-derived beta 
emissions as a percentage of the gross beta emissions measured in the surface water 
samples. It is apparent from this table that most, if not aU, beta racUation can be 
accounted for by the naturaUy occurring radioisotope K̂ O in the Portneuf River 
surface water. 

Radium-226 was deteded in one round of sampling at five river sampling stations 
(SW25, SW24, SW19, SW12E, and SWOl) and in two rounds of sampUng at two 
river sampling stations (SW17 and SW03). RacUum-228 was detected at least once in 
aU upstream river sampling stations except SW22 and was detected in three rounds 
of sampling at SW23, SW21, and SW20. Radium-228 was detected during one 
round of sampling at four of the five downstream river sampling stations (SW12E, 
SW12, SW07, and SWOl). Sampling results for both radium-226 and racUum-228 
incUcate only moderate variations, with no dear cUstinctions between losing-reach 
and gaining-readi sampUng stations. 

Samples from sdected river sampUng stations (SW25, SW24, SW22, SW17, SWIO, 
and SWOl) were analyzed for uranium isotopes during the February 1993 round of 
sampling only. Uranium-233/234 wcis detected at comparable activities in aU six 
samples. 

Both gross alpha and gross beta racUation appeared to be present at greater activities 
in river water than in spring water. RacUological parameters deteded at river 
Icxations between SW20 and SW16 and at SW17 cUd not appear to be any higher 
than at other river locations. 

432.4 Nutrients, Fluoride, and Sulfate Detection in Surface Water 

Nutrients in surface water were cUscussed in Section 3 of the PSCS, as part of the 
characterization of general water chemistry. However, aU of the nutrients tested for 
are components of processes at the EMF faciUties, inducUng total phosphorus, 
nitrate, and ammonia. Huoride is also a component of processes at the EMF 
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' faciUties. Previous investigations (Ecology Consultants, 1977; Perry, 1977; CampbeU 
et al., 1992) reported the presence of these parameters in surface water. 

Mean Nitrate, total phosphorus, fluoride, and sulfate were found at concentrations 
exceecUng representative groundwater levels at one or more of three legations that 
were also impacted by metals: Batiste Spring (SW14), Swanson Road Spring (SW15), 
and river sampling station SW17 at the FMC outfaU (Tables 43-12 and 4.5-13). Mean 
Ammonia and sulfate were elevated at river sampling stations SW12 and SW12E at 
the PocateUo STP cUscharge. 

Ammonia. Mean Ammonia concentrations were at representative groundwater 
levels (ND to OZ mg/l for Bannodc Range; and ND to 0.9 mg/l for Portneuf River 
VaUey) or below detection for aU springs and for losing-readi river sampling 
stations. Mean Ammonia concenfrations in the gaining reach were highest at SW12 
and decreased vrith increasing distance downstream. 

River station SW12 is located at the PocateUo STP discharge. Elevated 
concentrations of ammonia in surface water were likely attributable to the STP 

p ? % discharge. For the AprU 1993 sampUng event, SW12E was also sampled. This 
•_y station is located between losing-readi river sampling stations SW16 and SW12. 

Ammonia was not detected at SW16 or at SW12E, but was present at SW12 at a 
mean concentration of 3.4 mg/l . 

The lack of ammonia in river water upstream of SW12 is further support that the 
STP cUscharge was the source of elevated ammonia in the gaining reach of the 
Portneuf River. 

Nifrate. Nitrate (as nitrate-N) was deteded at aU spring-rdated sampling stations at 
mean concentrations from 1.40 to 4.44 mg/ I (see Table 4.5-12 and Figure 4.5-9). The 
highest mean nitrate concentrations (2.64 to 4.44 mg/l) were found at the foUowing 
four springs: 

• Batiste Spring (SW14)—4.44 ing/1 (Bannock Range hycfrogeochemical 
regime) 

• Swanson Road Spring (SW15)—Z64 mg/ l (Portneuf River Valley 
hydrogeochiBmical regime) 

• Spring at the STP (East Side System) (SW13)—3.41 mg/l (Portiieuf River 
Valley hycfrogeodienucal regime) 

• Papcx)se Spring (SW07)—2.98 mg/ l (Bannock Range hydrogeochemical 
regime) 
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Note that the STP spring is a Portneuf River VaUey hycfrogeochemical regime 
spring that Ues on the right bank (east side) of the river. EMF-related groundwater 
cannot impact this spring. 

Mean nitrate concentrations were lower for sampling points in the cfrainage 
channds of Batiste Spring (SWll at 1.99 mg/l) and Papoose Spring (SW06 at Z14 
mg/l and SW05 at Z15 mg/l). This suggests that nitrate was present in greater 
concentrations in groundwater cUscharging to springs than it was in surface water. 
The 2XSD range for nitrate in low-chloride Banncxic Range groundwater is 0.3 to 
1.7 mg/l, and for Portneuf River VaUey groundwater, 0.9 to 4.3 mg/l. 

As nitrate is rdated to EMF operations as weU as to non-EMF activities, the 
foUowing discussion provides an explanation of relatively higher nitrate levels. 

Individual nitrate results for each spring-rdated sampling point for each round of 
sampling during Phase I of the RI sampling program are shown in Figure 4.5-10. 
Nitrate concentrations for the springs in the East Side System are generaUy above 
3 mg/l. SUghtty devated nitrate concentrations were detected at the unnamed 
spring within the STP operations area (SW13). 

The value of 11 mg/l at Batiste Spring for April 1993 may represent a unique or 
intermittent event that impacted groundwater and, subsequentiy. Batiste Spring. 
During April 1993, total phosphorus and sulfate at Batiste Spring were also devated 
above levels for previous rounds of sampUng (Appendix E). 

Figure 4.5-11 presents individual nitrate results for the foUowing river sampling 
stations for each round of sampling during Phase I of the RI sampling program, as 
follows: 

• The maximum value for losing-readi stations SW25 to SW18 

• Losing-reach station SW17 

• Losing-reach station SW16 

• Gaining-readi station SW12 

• Gafrung-readi station SW12E (for April 1993 only) 

• Gaining-reach station SWIO 

• Gaining-readi station SW08 

• The maximum value for gaining-reach stations SW07E to SWOl 

Higher mean concentrations of nitrate in springs than.in spring cfrainage and river 
samples was attributed to nitrate concentrations in groundwater. Nitrate 
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concentrations were also consistently higher in gaining-reach river water than in 
losing-reach river water. By definition, the river is being recharged by groundwater 
in the gaining reach, dther dfrectiy through the riverbed or incUrectiy from springs. 
Groundwater could be identified as a potential source of devated levds of nittate in 
the gaining reach. Representative nitrate levds for Bannock Range groundwater 
were exceeded in the left bank Wells 503 and 505 (2.3 to 3.9 mg/l). 

To the east of the Portneuf River (on the right bank), nitrate in groimdwater (3.0 to 
3.4 mg/ l in Wells 512 and 513) may be rdated to agricultural activities that are 
conducted in the Portneuf River flcx>dplain. To the west (left bank) of the river, 
simUar nitrate levels would also be asscxiated with agricultural activities that are 
conducted in the Portneuf River floodplain and in ttie Michaud Hats. Mean nitrate 
concentrations generaUy decreased along the flowpaths from springs to ttie river as 
shown in Hgure 4.5-12. The nitrate concentrations in surface water shown in this 
figure were generaUy lower than those found in groundwater on the right bank 
(east) of ttie river. 

River station SW17 had consistently higher concentrations of nittate than other 
1 ^ losing-reach stations (up to 1.62 mg/l in October 1992). SW17 is located at the FMC 
'—^ outfaU. Nitrate was found to be present at a concentration of 18.4 mg/l in IWW 

cUtch water during Phase I. Elevated nitrate levds in the river at SW17 could be 
attributed to the FMC outfaU. However, the maximum nittate concenfration found 
in a Hiase n sample (coUeded at SW 17) was 0.72 mg/l; the mean concenttation in 
the Phase n samples was 0.57 mg/L Therefore, Phase n results cUd not confirm 
Phase I sampling results. 

. As shown in Figure 4.5-11, for the gaining-reach river sampling stations, ttie highest 
nittate levds for three of four sampling events were deteded in samples coUected at 
the downsti-eam stations SW07E to SWOl (inaximum value of Z8J mg/l for SWOl). 
SWOl was the furthest dovmstream river sampling station in the RI sampling 
program. During July 1992, nittate concenttations for SWOl (Z8Jmg/l) and ttie next 
station iipstteam, SW03 (2.7J mg/l), were high compared with other gaining-readi 
stations. These higher nittate concenttations are consistent with fincUngs from a 
previous investigation (Perry, 1977). 

As described in Section 1.3, water quaUty sampling conducted by Perry (1977) in 1975 
found that the annual mean concenttation of nitrate-N was the greatest at stream 
station 7 (Siphon Bridge Road). This location is the same as SW03 and was the 
furthest downstream location sampled during the 1975 investigation. 

Above-representative levels of nitrates were also found for stations 5E and 5F (see 
Table 4.5-12), vrith mean concenttations of 2.47 and 2.56 mg/l, respectively 
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(representative groundwater levels are 0.3 to 1.7 mg/l). These stations are Icxated 
dfrectiy below the Papoose Springs Fish Farm. 

In summary, non-EMF faciUty activities appear to have enriched nitrates in the 
groundwater that feeds the gaining reach of the Portneuf River, Batiste Spring, and 
Papoose Spring. The Papcx)se Springs Fish Farm also contributes some nittates to 
Papcx)se Springs. 

Total Phosphorus. Mean orthophosphate and total phosphorus concenfrations 
were at or near the detection liinit (0.03 mg/l) for East Side System springs (SW13 
and SW09) and for aU but one of the Papcx)se System spring-related sampling points 
(SW07, SW06, SW04, and SW02) (see Hgures 4.5-13 and 4.5-14). Concenttations at 
these spring-rdated sampling points were weU within representative groundwater 
concentrations (0.04 mg/l): ortiiophosphate - ND to 0.39 and ND to 0.33 mg/l; and 
total phosphorus - ND to 0.13 mg/ l and ND to 0.31 mg/l, respectively. 

Mean orthophosphate and total phosphorus concentrations were above or in the 
upper range of representative groimdwater concentrations at four of the 12 spring-
related sampling points. Mean orthophosphate concenttations were highest for 
Batiste Spring (SW14), vydtti orthophosphate at Z36 mg/l and total phosphorus at 
Z71 mg/l. Mean orthophosphate and total phc>sphorus decreased downstteam in 
the Batiste Spring drainage diaimd (0.59 and 0.48 mg/l). However, these 
concenttations were stiU greater than representative Baimock Range groundwater 
concentrations of these parameters (orthophosphate: ND to 0.33 mg/l , and total 
phosphorus, ND to 0.31 mg/l). Mean orttiophosphate and total phosphorus 
concentrations at Swanson Road Spring (SW15) were 0.99 and 1.05 mg/l, 
respectivdy, which also exceed representative levels. Total phosphorus is an EMF 
fadUties-rdated parameter found in groundwater in wells near the Portneuf River. 
The appearance of total phosphorus in tiiese springs may be attributable to tiie EMF 
faciUties. 

Total phosphorus and orthophosphate concenttations in gaining-reacii river 
stations were higher than in losing-readi stations (see Table 4.5-12), and above 
representative groundwater levds. The foUowing discussion provides an 
explanation of the relatively higher total phosphorus (and orttiophosphate) levels. 

Although concentrations were generaUy very low in groimdwater, total phosphorus 
was present in groundwater beneath the EMF operations areas. Wells near the left 
bank of the Portneuf River had elevated levels of total phosphorus ttiat can be 
attributed to the EMF faciUties. Elevated mean total phosphorus concenttations in 
left bank springs and spring cfrainage (Batiste Spring Z71 mg/l. Batiste Springs 
cfrainage 0.48 mg/l , and Swanson Road Spring 1.05 mg/l) are reacUly attributed to the 
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EMF faciUties. AU other spring-related sampUng points except SW05 had mean total 
phosphorus concentrations less than 0.10 mg/l . However, Batiste Spring and 
Swanson Road Spring cUd not appear to be a major source of total phosphoms in the 
gaining reach of the river. 

Rdatively high mean total phosphorus concentrations (0.22 mg/l) were found at the 
point where Papoose Spring cUscharges to the Portneuf River (SW05). This 
sampling point is downstream of the Papoose Springs Fish Farm. As total 
phosphorus parameters were not elevated in the spring (SW07) and spring cfrainage 
(SW06) above the fish farm, the total phosphorus at SW05 is attributed to the 
enriched nutrients assodated with the fish farm. 

IncUvidual total phosphorus results for each springrrdated sampling point and for 
river sampling stations, respectivdy, for each round of sampUng during Phase I of 
the RI sampUng program are indicated in Figures 4.5-15 and 4.5-16. These figures 
show that total phosphorus concentrations in the gaining reach of the Portneuf 
River were consistentiy highest at SWIZ This river sampling station is located at 
the STP cUscharge and is upsfream from where the Batiste System cUscharges into 
the river. 

As described in Section 13, water quaUty sampling conducted by Perry (1977) in 1975 
found that PocateUo STP effluent had much higher concenttations of total 
phosphorus (8.2 mg/l) compared to other effluents measured (approximatdy 0.3 
mg/l). It is likdy that devated total phosphorus concenttations in the gaining reach 
of the Portneuf River were primarily the result of cUscharge from the STP and the 
Papoose Springs Fish Farm and not from groundwater impacted by the EMF 
faciUties. 

Losing-readi sampling station SW17 had total phosphorus concoittattons (0.64 
mg/l) above those at the gaining-readi river sampling stations (Table 43^13). A 
source contributing flow to station SW17 was the FMC dutfaU. fri Phase I, the total 
concenttation in this ditch water was 2390 mg/l . The total phosphorus 
concentration measured at station SW17 (0.64 mg/l) was likely attributable to the 
outfaU. Subsequent Phase n sampling conducted at SW17 showed mean total 
phosphorus concentrations of 0.14 mg/l , much lower than the Phase I findings 
(Table43-2). 

Even though the total phosphorus deteded during Phase I in the IWW cUtch was 
devated, the impad of this cUscharge was very localized, and decreased rapidly 
between station SW17 and the next downstteam sampling station (SW16). As 
shovm in Figure 4.5-16, station SW16 is also in the losing reach of the river. For tiie 
ffrst three sampling events, total phosphorus concenttations in the ffrst gaining-
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reach station below SW16 (SW12) rose sharply incUcating another source of total 
phosphorus downstream of SW17 and SW16. For the AprU 1993 sampling event, 
SW12E was also sampled. This station is located between SW16 and SW12 on the 
river. Total phosphorus was higher at SW12E (a gaining river station) than at 
SW16, but was much less than al SW12 (STP cUscharge). 

The increase of total phosphorus in river water between stations SW12E and SW12 -
is further support that tiie STP discharge was the main source of devated total 
phosphorus in the gaining reach of the Portneuf River. 

Huoride. Mean fluoride for aU 12 spring-related sampling points was within the 
range of 0.3 to 0.8 mg/l (Table 4.5-12). Representative groundwater concentrations of 
fluoride were vrithin the range of 0.003 to 0.7 mg/l for Bannock Range groimdwater, 
and 0.1 to 0.4 mg/l for Portneuf River VaUey groundwater. Two springs were at or 
exceeded this representative groundwater range: Siphon Road Spring (SW04, 0.8 
mg/l) and Twenty Spring (SW02, 0.7 mg/l). Based on a common ion and physical 
parameter analysis, tiiese two springs have not shown any EMF fadUties-rdated 
impacts. Historical analysis of fluoride in springs (Perry et al., 1990) incUcated that 
the Papcx)se System springs generaUy had higher fluoride than springs in the 
systems doser to the EMF faciUties. With the exception of river sampling station 
SW17, fluoride concentrations in surface water were within those found in the 
representative groundwater. 

In characterizing the spring groups. Perry et al. (1990) found fluoride concenttations 
to be significant HistoricaUy (from 1978 to 1980), fluoride concentrations were four 
to five times greater (132 mg/l) in the Papoose System (caUed Group IV by Peny) 
compared witii fluoride concenttations in the other three spring groups (0.30 to 0.44 
mg/l). In the current sariipUng program, the highest mean fluoride concenfrations 
(0.7 and 0.8 mg/l) were stiU found in Papcx)se System springs (Twenty Springs-East 
and Siphon Road, respectivdy). The two East Side System springs (near the STP and 
the spring-fed pond at FMC Park) stiU had fluoride concenttations in ttie 0.30 to 0.44 
mg/l range. However, mean fluoride concenfrations for the Batiste System (0.6 
mg/l) and Perry's Swanson Road System (0.5 mg/l) were greater than the historical 
means for these groups and were comparable to fluoride concenttattons (0.5 and 0.6 
mg/l) at the three Papoose Sjrstem springs-rdated sampling points (SW07, SW06, 
and SW05). 

Information on fluoride concenttations at Batiste Spring was coUected from FMC 
and Simplot faciUty fUes for the pericxi of 1944 through 1990. To prepare Figure 
4.5-17, this information was combined with data on fluoride concenfrations 
coUected during tiie RCRA and RI sampling programs (1990 through 1993). 
Figure 4.5-17 shows that fluoride concentrations have varied greatiy over this 
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period. From 1944 through 1966, mean fluoride concentrations were between 0.7 
and 1.57 mg/l . From 1968 through 1984, mean concentrations were between 0.34 
and 0.5 mg/l , consistent with the mean concentration for fluoride (0.44 mg/l) 
calculated by Perry et al. (1990) using data for 1978 to 1980. From 1985 to 1991, the 
data (Hgure 4.5-18) show mean concenttations increasing sUghtiy to concenttations 
between 0.4 and 0.6 mg/L Current RI sampUng data (1992 to 1993) show a mean 
fluoride concenttation of 0.6 mg/ l for Batiste Spring. Although this concenttatton 
was higher than the historical system mean calculated by Perry, it is consistent with 
an increase in fluoride concenttations which occurred after Perry's sampUng events. 

Both losing- and gaining-readi river sampling stations had fluoride concenttations 
bdow 0.5 mg/l except for Phase ISW17 (generaUy 0.7 mg/l). 

SW17 is located at the FMC outfaU. Huoride was found to be present at a 
concenttation of 61.6 mg/l in IWW cUtch water during Phase L Based on Phase I 
fincUngs, devated fluoride levds in the river at SW17 could be attributed to the 
FMC outfaU. However, subsequent Phase n sampling conducted at SW17 did not 
confirm ttie presence of fluoride (mean concentration was 0.3 mg/l) at Phase I levels 
during the time of sampling (see Table 4.5-2 and Table 4.5-3A). 

Sulfate. Sulfate is a naturaUy occurring common ion in groundwater and in surface 
water. For most surface water sampling points, sulfate concenttations were 
comparable to representative groimdwater concentrations of sulfate in groundwater. 
However, some surface water sampling points had relativdy higher sulfate 
concenttations than others. As sulfate is part of the prcKesses at the EMF fadUties, 
the foUowiiig discussion provides an explanation of rdativdy higher sulfate levels 
in surface water. 

As incUcated in Section 3.2, higher mean concentrations of sulfate in Swanson Road 
Spring and in Batiste Spring were attributed to sulfate concenttations in 
groundwater. Sulfate concenttations were also consistentty higher in gaining-readi 
river water than in losing-readi river water. By definition, the river is bemg 
recharged by groundwater in the gaining reach, dther cUrectty through the riverbed 
or indfrectty from springs. Elevated levds of sulfate in groimdwater could also 
have been the source of elevated levels of sulfate in the gaining reach. 

Figures 4.5-18 and 4.5-19 present individual sulfate results for each spring-rdated 
sampling point and for river sampling stations, respectivdy, for each round of 
sampling during Phase I of the RI sampling program (except for SW12E, which was 
sampled in April 1993 only). These figures show that sulfate concentrations in the 

. .. gaining reach of the Portnextf River were generaUy highest at SW12 (mean 
v ^ concentration of 70 mg/l) (Figure 4.5-19). This river sampling station is located at 
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the STP cUscharge and is upstream from where the Batiste System cUscharges into 
the river. The STP Ukely contributed to elevated levels of sulfate in the gaining 
reach of the Portneuf River. 

As seen in Figure 4.5-19, river sampling station SW17 had generaUy higher sulfate 
concentrations than other losing-reach river sampling stations. Sulfate was present 
at a concentration of 8,400 mg/l in IWW cUtch water during Phase I. However, 
Phase n sampling incUcated a mean sulfate concenttation of 35 mg/l at SW17, 
significantly lower than the Phase I SW17 mean sulfate concenttation of 65 mg/l . 
The Phase n results show that sulfate levels at that time were comparable to otiier 
losing-reach river sampling stations. 

Sulfate entering the river at the FMC outfaU was not impacting the downstteam 
gaining-readi river sampUng stations. Figure 4.5-19 shows that, for each sampling 
event, sulfate concentrations decreased rapicUy from Phase I SW17 to SW16 in the 
losing reach. For the first three sampling events, sulfate concenttations in ttie ffrst 
gaining-reach station bdow SW16 (SW12) rose sharply incUcating anotiier source of 
sulfate downstteam of SW17 and SW16. For the AprU 1993 sampling event, SW12E 
was also sampled. This station is located between SW16 and SW12 on the river. 
Sulfate was higher at SW12E than at SW16, but was much less than at SW12 (STP 
cUscharge). 

The pattem of sulfate distribution downstteam of SW17 is the same as for total 
phosphorus. This suggests tiiat the STP discharge was a major source of elevated 
sulfate as weU as total phosphorus in the gaining reach of the Portneuf River. 

4.53 Charaderization of Constituents of Potential Concem in Surface Water 
Sediment 

This section describes ttace metal, nutrient; and racUological parameters deteded in 
surface water secUment samples coUected during the RI sampling program. 
SecUment samples were taken fpr constituent analysis from ttie Portneuf River at 21 
cUfferent locattons (see Hgure Z5-1). These locattons extended from above the Qty 
of PocateUo Gocation SD25) to the Portneuf River Bottoms (Fort HaU Bottoms) near 
the American Falls Reservofr (SDCl, SDC2, SDC4). Sediment samples were taken 
for constituent analysis from contributing springs and thefr reaches at nine 
locations. 

fri evaluating whether there has been an impad on the river sediments by the 
industrial operations at ttie EMF faciUties, three comparisons were made. The first 
was to consider how the downstteam secUments compare with tiiose taken at 
sampling points unlikdy to be influenced by site activities. These uninfluenced 
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points are upstream river sample locations SD22 through SD25 and SDAl and SDA2 
(Figure 2.5-1). 

Second, the concentriations of parameters detected in the sediments were compared 
to both surface and subsurface soU representative levds (i.e., if the secUments are 
locaUy derived, they should be comparable to Icxral soU compositions with some 
potential for leaching). Since upsfream (where soUs may not be comparable to EMF 
representative soils) sediment loading and downsfream redeposition of these 
secUments is possible, this was not a stridly direct comparison (i.e., river, ttiough not 
spring, secUments could be cUfferent from EMF study area soUs), and there may be 
some unaccountable variabiUty. However, this comparison provides some 
giudeUnes for evaluation. 

FinaUy, as has been demonsfrated in the onsite and offsite soil sections of tiiis 
report, the EMF b)^roduct and feedstock sources can be readUy recognized by thefr 
inorganic constituent content. For above-representative constituents in a sediment 
sample to be attributable to particulate matter from the EMF faciUties, they would 
likdy contain or be associated with above-representative levels of cadmium, 
crhromium, zinc, vsmacUum, fluoride, and total phosphorus. This is because aU of 
these constituents are part of the various site particulate matrices and have Uttie 
tendency to leach under normal (6 to 8) pH ranges. This suite of characteristic 
constituents was used in evaluating potential site impacrts on sediment quaUty. 

A previous investigation (Mazanowski, 1992) attempted to quantify four heavy 
metals (cacfrnium, copper, lead, and zinc) associated with the day-sUt fractton of 
secUment from the Portneuf River. The investigation condudeci that, with the 
exception of cadmium, there was no difference between secUment metal 
concenttations between "rural" and "urban-industrial" portions of the river. Eight 
of 27 sampling Icxrations were in the EMF study area. Two Icxrations, Batiste Lane 
Bridge and West Siphon Road Bridge, are downstteam of ttie EMF operations areas. 
For tiie samples taken at these two locations, cadmium, copper, and zinc 
concentrations were devated above the calcnilated mean concenfrations for that 
investigation. The maximum cadmium concenttation detected (14.9 mg/kg) during 
the Mazanowski (1992) investigation was for the sample coUeded at Batiste Bridge, 
vydth the second highest concenttation found at Siphon Road Bridge (6Z mg/kg). 
The copper concentration in the sample from the Batiste Lane Bridge location (40 
mg/kg) was above the calculated mean for that investigation. It should be noted, 
however, tiiat the study perfonned by Mazanowski was an undergraduate student 
study of limited scope. Because information on analytical metiiods and quaUty 
assurance and quaUty conttol prcxredures used in the study are not avaUable, the 
accuracy of the data reported cannot be assessed. 
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An evaluation of the chemical analyses of the sediment samples and thefr location 
with regard to river and spring geometry and sediment deposition characteristics led 
to the foUowing conclusions: 

• Constituents attributable cUrectiy to EMF industrial operations are found 
only in the vidnity of the currently operating FMC outfaU (location SD17) 
(see Figures 4.5-20 through 4.5-23). Characterisjdc constituents are cadmium, 
fluoride, vanadium, zinc, and total phosphorus. 

• The secUment sampling locations sdeded along the Portneuf River are 
appropriate sites to detect the impact of past rdeases from the EMF faciUties 
on sediment quaUty. 

• No above-average river secUment or above soU representative average 
concentrations of ttace metals were detected in the three samples taken at 
the Portneuf River Bottoms area near the American FaUs Reservofr. 

• No PCBs were deteded in any of the samples tested. 

• The only observed impad on Portneuf River sediments in the Fort HaU 
Bottoms, as incUcated by the three samples taken in ttiat reach of the 
Portneuf River, that can be attributed to anthropogenic activities would 
appear to be enriched levels of phosphates. Non-EMF sources (e.g., fish 
farms) are probable. 

• Overland flow in the EMF study area does not appear to contribute secUment 
loacUng in the Portneuf River. This condusion is reached through an 
analysis of total aluminum loacUng and the lack of a measurable difference 
between sediments in areas where the bank soUs contain ttace metals, total 
phosphorus, and fluoride sigjiificantty above-representative levels and 
secUments that do not. It is also reached through analysis of stormwater 
runoff described in Secrtion 3.ZZ 

• Predpitation of constituents of interest from influent groundwater does not 
ap]>ear to be occrurring in a measurable fashion. 

• Deposition of particulate or gaseous compounds into the surface waters with 
a resultant enrichment of secUment is not occurring at a measurable rate. 

• Gross alpha and gross beta acrtivities were higher in spring secUments than 
river secUments. This is Ukely because spring sediments are IcxraUy derived 
from the vicinity of the spring and river sediments are not, as demonsttated 
by comparable levds of gross alpha and gross beta found in spring secUments 
and representative soils. 

Supporting documentation for these condusions is provided in the following 
sections. Secrtion 4.5.3 is organized into the follov^ng subsections: 
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• Section 4.5.3.1 describes secUment deposition pattems in the Portneuf River. 

• Section 4.5.3.2 discusses the metals and nutrients in river sediment samples; 
whUe Section 4.5.33 cUscusses the racUological parameters deteded in river 
water samples. 

• Sections 4.5.3.4 and 4.5.3.5 cUscuss the metal and nutrients and racUoactive 
parameters in spring secUments. 

• Section 4.5.3.6 presents the nature and extent of site-related parameters in 
river and spring surface water sediments. 

4 3 3 1 Sediment Deposition in the Portneuf River 

The Portneuf River has its headwaters in the Portneuf Range approximatdy 20 
mUes (11 km) from the City of PocateUo. In the EMF study area, it runs briefly by the 
Bannock fcx)thills (from sampling stations SD25 to SD22). before emerging onto the 
Michaud Hats. From samplhig station SD22 north to sampling station SDl, the 
surrounding area cran be diaraderized as rdativdy flat steppe. Sampling stations 
along the Portneuf River are shown in Figure Z5-1. 

In general, the river from PocateUo to the Fort HaU Bottoms is a narrow (30 to 80 
feet [approximatdy 9 to 25 m]), low-energy, moderate to highly sinuous, meandering 
surface water body with depth-to-width ratios of 5 to 30. The river between 
sampling station SD25 and 1-86 is beUeved to be losing. That is to say, the 
groimdwater surface is bdow the bottom of the river and cannot contribute flow to 
it. Bdow (north of) 1-86, the river increases cframaticaUy in flow volume as its 
bottom intercepts the highly ttcmsmissive Portneuf River VaUey acjuifer's saturated 
Michaud Gravel. In adcUtion, as discussed in Secrtion 3.2 and Appendix A, 
numerous springs begin to appear at this point 

In Terrigenous Clastic Depositional Systems, GaUoway and Hobday (1983) present a 
series of descriptions for the expeded depositional behavior of various riverine 
systems (pp. 51-79). There are tiiree systems presented: bed-load channels, mixed-
load channels, and suspended-load channels (Figure 3Z-2). As discussed in 
Section 3.2.1Z, the Portneuf falls between the mixed- and suspended-load mcxiels. 
The mixed-load modd is a sinuous, moderate-energy river capable of ttansporting 
both fines and sands. The suspended-load channd is highly sinuous and low-
energy and ttansports primarily fines. The description of the bed of the suspended-
load system more dosdy fits the Portneuf River as it has steep sUt or day banks witii 
a scoured chaimel and depositional deposits near tiie banks. In the float conducted 
in September 1993, it was noted that the main channel area was primarily gravd 
and cobbles vnth littie secUment present. However, the areas towards the banks cUd 
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have secUment present and cUd support macrophj^es. In adcUtion, the depth-to-
stream vridth fits the description of a suspended channd system as having a low 
depth-to-width ratio. The bed-load channd (which Jimmy Drinks at its mouth 
appears to be) has a very high depth-to-width ratio (40:1 or more). In other words, in 
a fafrly low-energy sinuous system it is expected that sedimentation wiU occrur along 
the banks of the stream (Figure 2-4). It is in these areas that sediments were found 
and sampled during titie Portneuf River investigation. They are representative of 
river deposition in the area in which they were taken. 

There is a cUstinct break in river characrter and vegetation as the Bottoms area is 
entered. The vegetation is less capable of preventing erosion and the presence of 
eroded bank secUments in the main channd area is noticeable. There was stressed 
vegetation in this area. This sttess was attributed (communication wdth Gary 
Fenwick, Shoshone-Bannock Tribe Superfund Ccx)rdinator) to the fact that tfiis part 
of the Bottoms area is inuhciated during the spring by the flcxxUng of the American 
Falls Reservofr. This flcxxiwash would explain the eroded nature of the 
surrounding terrain and the fact that the river bottom, even in its main channd 
was cx>vered by sediments other than Michaud gravels as is the case furttier 
upstream. This flcx)dfrig could bring vrith it secUments introduced by the Snake 
River and otiier contributing bocUes as weU as causing some erosion during 
drainage into the extant channels (the Portneuf River being one). Hence, sediment 
loacUng in the Bottoms area occurs primarily during spring thaw and is the result of 
the flcx)cUng of the American Falls Reservofr. The fact that there is a large mixing of 
American FaUs Reservofr secUments with secUments from the surrounding 
uplands, as weU as those making thefr way down from upriver, would make this 
area of tiie Portneuf River a highly unlikdy location to sample for materials 
originating soldy from upstteam. The presence of fines, even in the main channd 
of the Portneuf River, is further evidence of its low-energy nature and the high 
loiading from bank erosion. 

ShaUow secUments in the Portneuf River near the EMF fadUttes can have several 
potenttal sources. These would indude redeposition from upstteam sources; 
erosion of nearby banks and overland flow during predpitation or snowmdt 
events; windblown deposition of particulates and gaseous compounds; as weU as 
potential suspended soUd deposition from commerdal cUscharges (e.g., FMC and the 
STP). WhUe the springs that are examined in this investigation do not have 
cUscharges in thefr reaches, they are subjed to other commerdal activities such as 
the fish farms and the creamery operations. A less likely, but potential, adcUtional 
source would be predpitation of constituents found in tiie groimdwater when it 
cUscharges into the springs or river due to crhanges in chemical equiUbrium. 
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The character of the springs and thefr reaches cUffer markecUy in quaUty and 
potential for secUment loacUng. For example. Batiste Spring flows dfrectiy into a 
several-himcfred-yards-long reach with a narrow natural channd and rocky bottom. 
Other springs emerge right at the Portneuf River with Uttie to no reach whUe 
springs like Papcx)se at ttie fish farm and tiie one at the FMC park form a pond 
before overflowing into long narrow reaches. Further dovwistteam, Jimmy Drinks 
is a wide, shaUow, rdatively high-energy water bcxiy having a very rcxrky bottom as 
it enters the Portneuf. These springs have differing potentials for contributing 
sediment load to the Portneuf River. 

SecUments that are present in the Portneuf River above the Bottoms are more likdy 
to be fines and to have been ttansported from areas to the south where there is more 
topographic reUd. The primary time of ttansport would be during spring runoff 
when snowpack waters combine with fines to eiiter the river in the south. 

This theory can be tested by comparing the various values of cUssolved and total 
aluminum observed at the sampling stations during the quarters tested. 
Aluminum is an exceUent candidate for this as it is a major natural component of 

/ ~ ^ clay and sUt matrices, and its presence in the "total" samples, compared with the 
•x-y cUssolved fraction, serves as an incUcator of the presence of fines in the water. 

There is a marked difference between the aluminum concentrations found from the 
July/August and October 1992 and February 1993 surface water sampling during tiie 
RI, and April 1993 (Hgure 4.5-5). The former represent low-flow, low-
predpitation/nmoff opportunities while the latter is during spring thaw. The 
cUfference is up to a factor of four witti the upstteam values being twice that of the 
downstteam. This cUfference between upstteam and downstteam is probably due to 
the infusion of groundwater, spring water, and the STP cUscharge rather ttian a 
settling out of the fines at the downstteam Stations. However, it should be noted 
that the springs and thefr reaches do not exhibit a high aluminum value during the 
AprU event, which incUcates that ttiere is Uttie overland flow of secUment to them 
occurring in the same cfrainage area of the Portneuf River. In facrt, for the areas near 
Batiste and Papoose springs, runoff from upland areas would have to cross the 
spring reaches to readi the Portneuf River. The absence of devated aluminum here 
would suggest that these sttetches of the Portiieuf River were not recdving 
significant, Icxal secUment loading at the time of sampling. 

433.2 Metals and Nutrients Detected in River Sediment Samples 

SecUment samples were taken at six upstteam locations during Phase I and Phase n 
(Figure Z5-1). Of ttiese, five have dayey textures (SD24, SD23, SD22, SDAl, and 
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SDA2), and one (SD25) is a dayey sand. When making between-sediment 
comparisons, it is always necessary to ensure that like textures are being compared 
because natural mineralogies (and hence the type and amount of constituents 
present) wiU differ with texture. A comparison of the results for the upsfream 
samples with soU representative values incUcates some enrichment for lead in 
samples taken from SD24 (51.6 mg/kg) and SD23 (71.9 mg/kg). These were flie 
highest levels of lead deteded in any of the secUment samples. There is also 
moderate enrichment of mercury in secUment taken from sample Icxration SDAl 
(0.55 mg/kg). Zinc was above representative soU levels at sample IcKation SDAl 
(55.3 mg/kg) and near the upper bound at sample location SDA2 (50.3 mg/kg). 
FinaUy, fluoride was above representative soU values at sample location SD23 (1300 
mg/kg). AU other pzirameter results were vrithin the range for representative soils 
(Tables 4.5-14 and 4.5-15). 

Location SD21 secUment was taken approximately 1,000 feet downstieam from 
sample Icxation SD2Z It is sUt and sand and is Icxated just to the northeast of the 
Simplot lower gypsum stack. A comparison of the parameter results found at this 
location with those results in upstteam samples incUcates simUar but generaUy 
lower concentrations of the parameters tested for (Table 4.5-14). AU the results are 
also within the representative soU range and ttie EMF characteristic metals are not 
present in devated cjuantities. This Icxation has not been impacted by EMF faciUties 
activities. 

Location Sp20 sediment was taken approximatdy 1300 feet downstteam from SD21 
(Figure Z5-1). It is a sand. A comparison of the parameter results found at this 
location with those results in the upstteam samples incUcates simUar but generaUy 
lower concenttations of the parameters tested for (Table 43-14). This is expected 
since it is a sand rather than a day and less likely to have naturaUy occurring frace 
metals in its matrix or contain adsorbed metals. The one exceptton to tiiis ttend is 
lead, which at 61.0 mg/kg is higho- than would be expected. With ttie exceptton of 
lead, aU the results are within the representative soU range and ttie EMF 
characteristic metals are not present in devated cjuantities. This location has not 
been impacted by EMF faciUties activities. 

Location SD19 secUment was taken approximately 1,000 feet downstteam from SD20 
(Figure Z5-1). It is a sUty.day. A comparison of tiie parameter results found at this 
location with results from upstteam samples indicates tiiere are simUar 
concenttations of most metals tested for. The exceptions, lead and chromium, are 
somewhat higher (Table 43-14). However, the results, induding lead and 
crhromium, are within the representative soU range and the EMF characteristic 
metals are not present in elevated quantities nor are total phosphorus or fluoride. 
This Icxation does not show EMF faciUty impact. 
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Two surface soU sample (90-lD and 90-lC) were also taken in the general area of 
sample locations SD20 and SD21. TThey both contain the suite of constituents 
characteristic of particulates at the EMF faciUties (Tables 4.5-14 and 4.5-15). However, 
as was shown above, the secUment locations that could be influenced by runoff 
deposition from these enriched surface soils do not contain a sinular suite of 
constituents. This observation incUcates that runoff did not contribute to river 
secUment loacUng in a measurable fashion. As incUcated in the sedimentation 
process section above and in Section 3.2, this is an expeded result given the low 
slope factor, the presence of vegetation, and low predpitation. In other words, there 
is no chemical imprint in river sediments adjacent to an area of impacted upland 
soils. This is consistent with observations of no subsurface runoff from the faciUty 
and calculations showing that storm runoff is contained on the site (see Section 3.2). 

Lcxration SD18 is near the old FMC and Simplot outfalk. It is approximatdy 350 feet 
downstteam from SD19. The texture of the sediment sampled was sand with gravel. 
WhUe arsenic was on the high end of the representative sj?ectrum (8.4 mg/kg), the 
remaining parameters that were tested for were below both representative and 
upstteam ttace metal levels (Table 4.5-14). This result is not unexpeded for the frace 
metals since ttie sands, imless thefr matrix derives from a metal-containing rock, are 
not generaUy high in metals nor given to adsorption. 

Sample location SD17 is located several feet out and downstteam of the current 
FMC outfaU. Its secUment texture was a sandy day. When dried, the material 
contained a gray, daylike material with sheU and rock fragments. The sandy 
fraction appeared to be coarse, pink and purple sand, probably of volcanic origin. 
Also, there was considerable vegetative matter that made up a matrix within which 
the secUments were contained. The chemical analysis of this secUment sample 
revealed a number of parameters that were above-representative soU levels. Also, 
this sample contained ttie suite of constituents characteristic of particulate sources 
vritiiin the FMC faciUty (Tables 43-14 and 4.5-15) and, therefore, is considered to be 
rdated to FMC industrial activities. A sample of tiie secUment was made into a thin 
section and comp^ed witii thin sections of slag, phosphate ore, and predpitator 
slurry. The visual microscopic comparison incUcated that the secUment sample cUd 
contain components of predpitator dust and ore. The presence of ore is not 
surprising since the IWW cUtch runs just to the east of the FMC ore pUe. The 
evaluation report, complete with color sUdes of the thin section, is presented in 
Appendix N. 

During Phase n , three adcUtional samples were gatiiered in the vidnity of the FMC 
outfaU (Figure Z5-1). These samples were taken in July 1993 (see Figure 4.5-24 for 
the location of aU three samples). Sample 17A was collected directly in front of the 
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FMC outfaU pif>e. FMC had placed a sted plate in front of the pipe to act as a baffle, 
and the sample had to be taken behind it. Sampling in front of the pipe was not 
possible because there was very Uttie space between the plate and the outfaU pipe, 
and the river bottom area had been thoroughly scoured. The texture of the sample 
taken from this area was a sandy gravd. Even though the sample was a sandy 
gravd, it contained above-representative levels of various parameters and had the 
suite of EMF characrteristic constituents (Table 4.5-16) incUcating EMF fadUties-
rdated particulates. Sample 17B was taken downstream on the eastem side of the 
river (the channd runs to the west). Its texture was a fine sand with some sheU 
fragments. AU parameters, with the exception of caldum, were below both 
representative soU and upsfream levds. The high caldum levd was probably due 
to the dissolution of the shells during sample preparation. Sample 17C was taken 
on the east border of the river approximately 70 feet (22 m) downstteam from the 
outfaU pipe. Its texture was moderate to fine sand vydtii shdl fragments. AU 
parameters for samples 17B and 17C, with the exception of caldum, were bdow 
representative soU levels, and there was no evidence of the EMF characteristic 
constituents. 

The sampUng that has been carried out in the area of the FMC outfaU incUcates that 
there was a very localized impact on river sediments aroimd the outfaU mouth. 
Samples coUected in the downstteam portion of this area and at points further 
north (downstream) cUd not have the EMF characteristic constituents and, hence, 
verity that there has been no measurable impact beyond the outfaU. 

River sample location SD16 is located just to the north of 1-86 and Batiste Road, an 
area subject to runoff from the freeway and the road. The secUment sample was 
taken on the eastem side of the river. Its texture was sUty day. Copper (30.8 mg/kg) 
and zinc (56.9 mg/kg) were deteded in the sample at above representative soU 
values (Tables 4.5-14 and 4.5-15). In adcUtion, chromium (23.8 mg/kg) was found at 
the upper end of the representative range (26.9 mg/kg). The remaining parameters 
were weU within the range of representative soils and upstream sediment values. 
WhUe these three metals could be asscxiated with EMF activities, the absence of 
cadmium and the low values deteded for fluoride (273 mg/kg) and total 
phosphorus (554 mg/kg) incUcate that they are not related to the EMF fadUttes. 
Rather, the presence of metals may be related to rimoff from the freeway. 

Lcxation SD12 is located 80 feet (24 m) downstteam from the STP discharge. 
SecUment sampled here was taken on the deposition (west) side of the channd. Its 
texture was sand. An evaluation of the analytical results shows that aU parameters 
were vdthin both the representative soU range and upstream secUment sample 
values (Tables 4.5-14 and 4.5-15). It should be noted that, given the geometry of the 
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river at this Icxation, SD12 is probably not an area where deposition from the STP 
cUscharge would occur. 

Sample location SDIO is in the river just downstream from the mouth of Batiste 
Spring. The texture of the sample taken here was fine sand. AU analytical results 
were weU within both the representative soU and upstteam sample ranges (Tables 
4.5-14 and 4.5-15). The single exception was total phosphorus, which had a value of 
7,150 mg/kg. An examination of tiie river geometry incUcates that this is a 
depositional area for both Batiste Spring and the STP. STP effluents are rich in 
phosphates. The higher phosphate levds were not present at sample point SD12, 
which is not in a position to recdve SIP deposition, but is in a position where it 
could have been impacrted by the EMF faciUties in the event of a rdease. Also, this 
station is downstream from the fish farm Icxrated on the Batiste Spring reach, which 
could also be responsible for some phosphate deposition in the secUments. 

SecUment sampling location SD08 is at the mouth of the spring-fed pond at the FMC 
park. The texture of the sample is loairi, with considerably more fines than sand. 
Arsenic was detecrted (9.9 mg/kg) in this sample at above representattve soU levels. 
Lead was also above the representative mean (19.2 mg/kg). Ndther of these 
dements is regarded as incUcative of the EMF particulate matrix, and the EMF 
characrteristic constituents (cadmium, chromium, vanacUum, zinc, fluoride, and 
total phosphorus) are aU within ttie representattve soU range (Tables 4.5-14 and 
4.5-15). This observation incUcates there is a different source for these two elements. 

SecUment sampled at location SD03 was taken in the river at the bridge at Siphon 
Road (Figure Z5-1). Its texture was layered loam with sand and gravd. The 
aluminum value indicates that the actual sample tested was more sandy than 
sUt/day. None of the parameters tested for were above the representative soil 
range; they were below the values found in the upstteam samples (Tables 43-14 and 
4.5-15). 

SecUment sampled at locatton SDOl was taken at river mUe 10 (Tables 4.5-14 and 
4.5-15). Its texture was loam. The only parameter that was elevated was sUver (Zl 
mg/kg). The remainder of the parameters tested for were within the representative 
soU range and generally below tiiose values found in the upstream samples. 

, • \ 

Lcxation SDBl secUment was coUected at a pubUc boat launching area in the Fort 
HaU Bottoms and above the high water mark of the American Falls Reservofr 
(Figure 4.5-25). Its texture was sUty day. This sample contained numerous 
parameters that were above representative soil levds although not necessarily 

, -, above values found in the samples upstream of the EMF faciUties (Tables 4.5-14 and 
\_^J 4.5-15). Also, the EMF characteristic constituents were not all present The lack of 
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elevated levds of VemacUum, cadmium, total phosphorus, and fluoride incUcates the 
absence of EMF fadUties-rdated particulates. The presence of trace metals above the 
representative soU range, such as lead (30.9 mg/kg), copper (253 mg/kg), mercury 
(1.1 ihg/kg), and zinc (97.1 mg/kg), may be attributed to the use of the area as a 
recreational boating launching area, combined with the presence of very high levels 
of aluminum (16,200 mg/kg), fron (16,100 mg/kg), and total organic carbon (11J074 
n^g/kg) in the soU matrix. The first two of these latter constituents refled the high 
day content of this secUment This content, combined with the high organic 
content, imply a potential for high adsorption/absorption abiUties by the soU matrix. 

Sediment sample SDCl was taken on the downstteam side of a point bar. Its texture 
was sUt with fine sands (see Figure 43-25). With the exception of caldum (166,000 
nig/kg) and total phosphorus (1,160 mg/kg), aU parameters tested for were bdow tiie 
representative range and, in general, bdow that seen in the upstream samples 
(Tables 4.5-14 and 4.5-15). 

River secUment was sampled at Icxation SDC2, approximatdy 1,000 yards 
downstteam from SDCl (Hgure 43-25). Its texture was sUty day. With the 
exception of caldum (88300 mg/kg), aU parameters tested for were within the 
representative soU range (Tables 4.5-14 and 43-15). As with secUment sampled at 
SDCl, the EMF characteristic constituent suite was absent 

The last downstream sediment sample to be taken was at location SDC4. This 
sample was coUeded at a point approximatdy 400 feet downstteam from locatton 
SDG2 (Figure 4.5-25). Its texture is described as a dayey sUt. As with sample SDCl, 
caldum (93,200 mg/kg) and total phosphorus (1,060 mg/kg) were the only 
parameters deteded above the representative soU range. Total organic carbon was 
also in the high range of the samples tested (9,468 mg/kg). 

4 3 3 3 Radioactive Constituents of River Sediments 

Gross alpha and gross beta were measured on aU secUment samples taken during the 
investigation. Offeite soU samples were not measured, and, hence, there is no 
opportunity for comparison witii representative soils. Therefore, a comparison of 
upstteam versus downstteam is used. 

Gross alpha values ranged from 6.33 ± Z96 pCi/g (SDA2) to 13.6 ± 1.28 p Q / g (SD23) 
in the upstream samples (Table 43-17). The highest gross alpha concenttation was 
found at location SD17, the FMC outfaU. This observation is to be expected since, as 
has been shown in the potential source data, the EMF particulate matrices contain 
gross alpha concenttattons that are higher ttian onsite soils. Since the inorganic 
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analyses also incUcate that this area has EMF-characteristic constituents, this is 
corroborative evidence. 

When SD17 secUment is set aside, the downstream sediment stations from SD21 to 
SDC4 aU had 12 pCi/g or less gross alpha, which is less thari or sunilar to the values 
found upsfream. Even SDBl, which contains a considerable number of above-
representative soU constituents, but not tiiose charaderistic of EMF potential 
sources, is rdativdy low at 8.15 ± 333 pCi/g. This observation is a furttier 
incUcation that the above-representative friorganic parameters found at this Icxration 
were not EMF fadUties-rdated. 

In summary, the secUments responsible for the gross alpha values observed at SD17 
do not appear to have been ttansported downstream. In adcUtion, tiie lack of 
devated gross alpha readings in river sediments at locations other than SD17 
suggest tiiat soils in the EMF study area that contain EMF fadUties-rdated matrices 
(and, hence, should also contain gross alpha emitting constituents) have not 
migrated into the river secUments. This supports the condusion cfrawn for the EMF 
faciUties-rdated inorganics that there has been no measurable influence by overland 
flow that has contributed to sediment leacUng in the study area. 

In examining gross beta values, it should be kept in mind that pot^sium-40 can be a 
major contributor to ttiis value. Potassium is generaUy a major component of 
natural day soils and, as has been demonsttated in several of the previous secttons 
of this report, it is a major component of several EMF potential sources. However, 
as can be seen from the data coUeded for tiie secUments (Table 4.5-17), gross beta and 
potassium-40 values are not always congruent, incUcating another unidentified beta-
emitting source. 

Upstteam gross beta values ranged from 10.2± Z62 pCi/g (SDAl) to 253 ± 1.45 pQ/g 
(SD24). These values refled the sUty/dayey nature of the secUments. The highest 
value found in aU the samples was at SD17, where 30 ± 3.15 pQ/g gross beta was 
ddected. This observation is to be e}q>eded since this secUment sample has been 
identified as containing EMF faciUties-rdated particulates. 

SecUment samples coUected downstteam of Sp22, excepting SD17, had gross beta 
values ranging from nondeted at 5 pCi/g for SDCl to 16.9 ± Z35 for SD19. These 
values show tiie same pattem as do inorganics and gross alpha insofar as they 
demonsttate that EMF faciUties-rdated parameters are confined to location SD17. 
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433.4 Metal and Nutrient Detection in Spring Sediments 

Nine sediment samples were coUecrted from seven springs smd thefr reaches during 
the RI. As has been explained above in the surface water secrtion, these springs are 
fed by two cUfferent subsurfece systems. Stations SD15, SD13, and SD09 are related to 
the Portneuf River VaUey hydrogeochemical regime. The remaining stations (SD14, 
SDll, SD07, SD05, SD04, and SD02) are rdated to the Bannock Range regune: 

In the groundwater section of this report, it was demonstrated that because of the 
dynamics of the Icxral flow regime, subsurface water that has been impacrted by site 
industrial activities is only likdy to enter the surface water system ttu'ough 
Swanson Road and Batiste springs. Hoice, it wiU be necessary here to also examine 
the constituents found in the secUments for predpitation products and the potential 
accumulation by bottom-growing plants. 

The examination of the groimdwater data in Section 4.4 shovyrs that there is a s d of 
constituents found cUssolved in groundvvater^beneatii various portions of the EMF 
fadUties. These chemicals are arsenic, barium, boron, chloride, cobalt, copper, 
fluoride, Uthium, magnesium, manganese, phosphate, potassium, sdenium, 
scxUum, sulfate, and vanacUum. With ttie exception of arsenic, cobalt, and 
sdenium, these dements are found in representative subsurface soils at values 
above 10 mg/kg, which makes it cUfficult to determine if thefr presence in 
groundwater is attributable to thefr presence in native soils or whether they have 
been enriched through releases from potential sources at the EMF faciUties. 

One secUment sample was coUeded from Swanson Road Spring (see Hgure Z5-1 for 
the Icxation). Its.texture was sand with sUt. An examination of the andytical results 
shows tiiat there were above-representative soU levels of manganese (405 mg/kg) 
and total phosphorus (955 mg/kg). The remaining parameters are aU within ttie 
ejq^ecrted representative soU range, and there is no incUcation of the presence of the 
suite of constituents characteristic of EMF potential sources. The enriched 
manganese and total phosphorus values may be a result of EMF faciUty rdeases. 
However, manganese has a tendency to be mobUe only in reduced or low pH 
regimes and should have predpitated out in the bxidized Portneuf water regime 
bdqre reaching the surface. In adcUtion, as wiU be shown bdow, secUments from the 
Batiste System, whose water component shows faciUty impacts, have bdow-average 
total phosphorus values and are low in manganese. This lack of corrdation would 
taid to argue against tiie enriched manganese and total phosphorus values at ttiis 
station being EMF faciUties-rdated. 

SecUment sample locations SD14 and SDll are in the Batiste System. Sample 
Icxation SD14 is located just north of the Batiste pumping station. Sediment 
sampled at location SDll was taken in a ponded area north of the Rowland 
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creamery buUdings (Figure Z5-1). The texture of the sample from SD14 was sand and 
gravd. The texture of secUment from SDll was dayey sandy gravd. Comparing 
these two samples as weU as with representative soU values (Table 4.5-18) shows an 
enrichment of aluminum and copper in secUment from SDi4 (8,230 mg/kg and 13 
mg/kg) rdative to that from SDll (3,350 mg/kg and 6.8 mg/kg). This obsmration 
may be attributable to the fad that the relativdy old and large pumping house at 
Batiste Spring has a very weathered aluminum/copper aUoy rcx)f. fri adcUtion, SD14 
secUments had above-representative values of lead (293 mg/kg) and barium (324 
mg/kg), whUe secUments in SDll had an above-representative value of zinc (107 
mg/kg). Neither of the Batiste System station sediments contained the suite of 
constituents charaderistic of EMF potential sources. 

The sample from SDll was not coUected in the main Batiste channd, but ratiier in a 
low-energy pool that is stiU within the area where surface soUs have been enriched 
by aerial deposition of EMF faciUties-rdated particulate or gases. (See offsite soU 
samples SS45-1C and SS023-1C, Table 4.3-1.) WhUe the surface soU samples contain 
the suite of EMF diaraderistic constituents, the sediment sample from SDll does 
not Since they are not evid^it in the secUment, the condusion can be cfravm that 
afr deposition is not an important route for secUment impact, even at an area of 
relativdy cjuiescent surface water. 

Spring secUfrient sampling station SD13 is located to the east of the Portneuf River. 
Its reach Ues between the Portneuf River and the STP sewage sludge cfrying beds. 
The texture of the sample was sand. An examination of the analytical results for 
SD13 secUment (Tables 43-18 and 4.5-19) shows above-representative values for total 
phosphorus (3,950 mg/kg), fluoride (800 mg/kg), and cacfrnium (1.4 mg/kg). Also, 
SD13 secUment was the only spring secUmoit to have detedable levels of sdenium 
(33 mg/kg), and the leacl value, whUe within representative range, was above the 
mean (24.7 mg/kg). The groimdwater flowing into this spring is from the Portneuf 
River VaUey regime and is not influenced by EMF faciUttes activities (see Section 
4.4Z); hence, predpitation of EMF faciUties-rdated consitituents would not be a 
factor. The lacic of enriched values of dironuum, vanacUum, and zinc in the 
secUment sample would argue against it containing EMF fadUties-rdated 
particulate. The most probable source for the devated constituents may be tiie 
sludge cfrying beds. 

SecUment sampled at location SD9 was taken at the spring-fed pond at the FMC park. 
As with the spring at SD13, this spring is also fed by the Portneuf River VaUey 
hycfrogeochemical regime and is uninfluenced by EMF fadUties-rdated 
groundwater. Its texture is described as a loam. An examination of the analytical 
results (Tables 4.5-18 and 4.5-19) shows berylUum to be sUghtiy above (1.4 mg/kg) 
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representative subsurface soU levels (1.2 mg/kg). Arsenic values were below the 
representative levd for subsurface soils. The EMF characteristic constituents are 
totaUy absent As was true with SDll, this very qmet pond is also within the 
influence of potential afr deposition of EMF faciUties-related constituents, as is 
shown by offsite soU sample 000-2A (Table 4.3-1). And, as -was true at SDll, there 
was no measurable evidence of an EMF faciUties-rdated impact in the secUment 
This observation provides further evidence, as wiU SD07 below, that ndther afr 
deposition nor overland runoff is a pathway for sediment impact. 

Sampling stations SD07 and SD05 are located in the Papcx>se Spring System. 
Sediment sampled at Icxration SD07 was taken in the northeastem portion of the 
pond fed by Papoose Spring. Its texture was dayey, sandy gravd. Seciiment sample 
SD5 was taJcen at ttie mouth of the spring reach as it enters the Portneuf River. Its 
texture was sUty day. There is an operational fish farm between these two points 
and the pond, and the creek formed by it is part of the operation. The only 
parameter with an above-representative concenttation in the pond secUment was 
arsenic (9.1 mg/kg). The ottier parameters were generaUy weU bdow the 
representative soU mean. Analytical results for the sample coUeded at station SD05 
incUcate above-representative soU levels of lead (503 mg/kg) and zinc (54.3 mg/kg). 
Because there were no EMF characteristic constituents, the enrichment of these 
dements should be attributed to other unknown sources. 

SD04 secUment was taken at a spring near Siphon Road (Figure 23-1). Its texture was 
loam. WhUe there were no above-representattve soU parameters in this sample, 
both arsenic (8.2 mg/kg) and chromium (20.6 mg/kg) are dose to the upper end of 
the representative soU range (8.5 mg/kg and 26.9 mg/kg, respectivdy). WhUe 
arsenic was found in EMF-fadUties-impacted groundwater, chromium was not The 
remaining parameters deteded in this sample were weU bdow the means of 
representative soU constituents. Since no other EMF faciUties-rdated parameters 
showed enrichment at this sampling station, it can be conduded that ttie enriched 
arsenic and chromium are due to other causes. 

SD2 secUment was taken on the eastem branch of Twenty Spring (Figure 23-1). It 
was sUty day. The area in which it was taken was very swampy. In adcUtton, the 
recovery for the sample was poor insofar as it was reported to consist of only 20 
percent soUds. Samples vdth this low of a percent soUds content are very difficult to 
properly c]uantitate on a dry wdght basis. The results from such quantitation are 
generaUy biased high. Hence, whUe dements reported as detected in the sample 
were probably present, thefr reported value wiU be biased high. Keeping this in 
mind, four constituents Were found in concenttations above representative soU 
levels (Tables 43-18 and 43-19). These constituents were arsenic (133 mg/kg), 
berylUum (Z2 mg/kg), chromium (54 mg/kg), and vanacUum (192 mg/kg). Zinc, 
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which is generaUy found in much greater quantities than vanadium in EMF 
potential source-rdated matrices, was bdow the representative soU mean at 37.4 
mg/kg, and fluoride and total phosphorus were dose to depleted at 75.3 mg/kg (561 
mg/kg is representative) and 64.5 mg/kg (841 mg/kg is representative), respectivdy. 
WhUe the four above representative parameters can be found in EMF potential 
source-rdated matrices, the detected levels of other parameters that have strong 
asscxiation with EMF matrices would incUcate that this sample had not been affeded 
by EMF faciUties-rdated activities. 

4 3 3 3 Radioactive Parameters in Spring Sediment Samples 

Spring sediments, in general, had higher levels of gross alpha than tiie river 
sediments (Table 4.5-20). There was no apparent geograpWc corrdation with high 
versus low. For example, the highest value (19.8 ± 2.49 pCi/g) was found at SD14 
(Batiste Spring), which is fed by Banncxrk Range water that is impacted by the EMF 
industrial activities. However, a simUar value (14.8 ± 1.35 pO/g ) was found at SD13, 
located on the east side of the river and fed by the Portneuf River VaUey 

O
hydrogecxhemical regime which is uninfluenced by the EMF faciUties. The only 
reacUly avaUable explanation would appear to Ue in the secUment depositional 
theory devdoped above. That is to say, within the EMF study area, there is very 
Uttte overland runoff contributton to ttie river, fri addition, the river, because of the 
texture of the soils and the presence of dense vegetation, has Uttie erosional 
potential at the present time. This observation would mean that secUments found 
vrithin the main channd of the river (with the possible exceptton of industrial and 
commercial discharges) were derived from areas further upstteam. On the o th^ 
hand, the secUments found in the springs and thefr reaches (which are tributary to 
the river) are locaUy derived and have somewhat higher gross alpha acrtivity than 
the upstteam sources. Gross alpha activity devdoped for r^resentative soUs would 
tend to support this condusion; the average value is 24.7 p Q / g . 

With reference to river secUments, the same pattem exists for gross beta as exists for 
gross alpha. However, since the sample at SD14 was taken in sand and gravd, it 
does not have the highest gross beta activity. Rather, the highest gross beta activity 
was found in the more day-rich sediments (SD2, SD5, and SD9). Average gross beta 
activities for representative soils were foimd to be 31.4 pC!i/g. 

433.6 Nature and Extent of Site-Related Parameters in Surface Water Sediments 

The only secUment sample that cUrectiy reflects a rdease from the EMF faciUties was 
the one coUeded at the current FMC outfaU (SDl 7). The investigation in the area of 
the c)utfaU demonsttated a very local influence from this outfaU (i.e., impacted 
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sediments were not encountered further downstream). Since the two sampling 
events (Phase I and Phase II) occurred approximatdy 12 months apart, the presence 
or absence of the impacted sediments cUd not appear to be affected by spring thaw 
river water levels or flow rate. This impUes that the sediments are not moving 
appredably. Hgures 4.5-20 and 4.5-22 show the concentrations of the incUcator 
metals found at each spring and river station sampling point As can be seen from 
these figures, only the sample from location SDl 7 had above-representative 
averages for aU four metals. For the most part, the sediments sampled (with the 
exception of some zinc excursions) were aU at or below representative levels. 
Figures 43-21 and 4.5-23 are bar charts of total phosphorus and fluoride 
concenttations obtained in the secUment samples. At location SD17, botii elements 
were considerably above-representative levds. The remaining sample locations had 
excursions for one or the other dement, but not both, and in general were below the 
representative soU range. 

Arsenic values were at or near representative levels for aU river sediment samples, 
except those taken at station SD18 (8.4 mg/kg) and station SD08 (9.9 mg/kg). The 
sediments of neither of these stations had the suite of metals, fluoride, and total 
phosphorus assodated with the EMF faciUties. WhUe several of the spring 
sediments had arsenic levds above the river/spring mean, only two had above-
representative values. These were SD7 at Papcx)se Spring (9.1 mg/kg) and SD2 at 
Twenty Spring-East (13.8 mg/kg). The Papoose Spring sample was taken in a 
ponded water area with very low energy, and the sample from Twenty Springs was 
taken in a low-energy swampy area, l ike the river sediments, ndther of tiiese 
stations had the suite of metals, fluoride, and total phosphorus assodated with the 
EMF faciUties. 

As can be seen in Figure 4.5-26, the highest levels of lead were deteded in upstream 
sampling locations SD23 and SD24 (71.9 mg/kg and 51.6 mg/kg) respectivdy. WhUe 
they may be related to nearby industrial ac6vity, they are not rdated to EMF faciUties 
operations. The next highest lead concenttattons in the river were found at 
locattons SD19 and SD20. fri general, lead concenttations were higher in upstteam 
samples than in downsfream samples. Hgure 43-27 cUsplays the lead values 
detecrted in the spring sediments. The cUscharge point of tiie Papoose Systan had 
the highest levd of lead ddeded in spring secUment (50.5 mg/kg). Since this levd 
was not observed at the head of the spring (7.6 mg/kg), some activity, such as the 
fish farm operations, that Ue between it and the cUscharge point coiUd have 
contributed to the observed devated lead concentrations. 

Trace metal concentrations were consistentiy high (but not necessarily above the 
representative soU level) at location SDBl. Some of the enriched metals found at 
this Icxration are also found in EMF faciUties-related particulates. However, the 
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absence of cacfrnium and, more importantly, tiie absence of fluoride and total 
phosphorus in these samples at enriched levds would predude thefr being 
associated with EMF.fadlities-related particulate. Because tiiis location is the site of 
a recreational boat laimching area, anthropogenic activities other than those 
occurring at the EMF faciUties are probably responsible for the increased metals 
values. 

Mercury at detectable levels was found in one upstream Icxration (SDAl) and one 
downstteam Icxration (SDBl) (the previously mentioned boat laimching site). The 
highest concenttation deteded vras at SDBl (1.1 mg/kg) witii the levd at SDAl being 
0.55 mg/kg. Mercury was found in representative soUs at levds up to 0.3 mg/kg. 
The distribution does not appear to be rdated to any identified specific source along 
the river or spring reaches. 

Cadmium was only detected in river sediments above the representative soU level 
at the FMC outfaU (2Z2 mg/kg). Spring secUment sampling station SD13 (near the 
STP sludge cfrying ponds) was the only spring sampling station to have an above-
representative (for subsurface soUs) cadmium value (13 mg/kg). 

'•w^ The highest total phosphorus value detected in the river secUments was at station 
SDIO (7,150 mg/kg). This station is on the river where it is joined by the Batiste 
Spring cfrainage. The concenttation of total phosphorus at Batiste Spring was 286 
mg/kg. An examination of river geometty indicates that this is probably a 
deposition point for STP effluents, which are high in phosphates. The next highest 
value of total phosphorus was found at the FMC outfaU (5340 mg/kg), with some 
enrichment also bdng observed in the Portneuf Bottoms area (Cl, 1,160 mg/kg; C4, 
1,060 mg/kg), which refled cUscharge from the Icxral fish farm. 

Gross alpha activities .appear to be cUrectiy rdated to soU textures, with secUments 
rich in clay or gravd being generaUy higher than those containing sUt or sand. 
Spatial location does not appear to be a factor. The one exception was at the FMC 
outfaU, which had the highest levd of gross alpha activity (29.2 ±3.6 pQ/g) . 

With some exceptions, gross beta acrtivities were correlated weU to Potassium-40 
content As for gross alpha activities, the FMC outfaU area was the exception to this 
generalization and contained the highest gross beta value (30.0 ± 3.2 pCi/g). 

These observations lead to the foUovring condusions: 

,(' U 
• Predpitation of constituents of interest from groundwater does not appear to 

be cxrcurring in a measurable fashion. 
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Deposition of particulate or gaseous compounds into the surface waters with 
a resultant enrichment of seciiment is not cxrcurring at a measurable rate. 

Overland transport of impacted soUs by predpitation events does not appear 
to occur in the study area. 

The only EMF faciUties-related impact on Portneuf River secUments was at 
the FMC outfaU, where constituents assodated with predpitator dust and 
phosphate ore were encountered. ^ 

The only observed impact on Portneuf River sediments in the Fort HaU 
Bottoms area, as incUcated by tiie three samples taken in tiiat reach of the 
Portneuf River, that can be attributed to anthropogenic activities appear to be 
enriched levds of phosphates. Since tiiese are not asscxiated with other 
EMF potential source characteristic constituents, they are probably derived 
from sources other than the EMF faciUties such as the fish farms and STP. 
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Table 4.4-1 
Common Ions and Physical Parameters in Representative EMF Groundwater 
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Table 4.4-2 
Nutrients and Related Parameteis in Representative EMF Groundwater 
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Table 4.4-3 

Metals in Representative EMF Groundwater 
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NH 
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NH 
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O007 
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0.15 
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NH 
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NH 

NH 

NH 
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rw-101 
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NH 

NH 
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018 

NH 

OU 
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0006 

NH 
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0302 

0042 

0310 

NH 

NH 

NH 
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0.004 

NH 
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0308 
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147 

Meen 

NH 

N H 

O008 

023 

NH 

OlU 

NH 

0307 

NH 

NH 

NH 

NH 

0.068 

NH 

NH 

NH 

NH 

O0Q3 

0303 

NH 

0304 

NH 

Mean 

ND 

ND 

aou 
a u 
ND 

a l l 

aoos 

0006 

OOU 

aees 
o n 
aooi 
aast 
aou 
aeou 

N O 

N O 

oois 
aoot 
N O 

aoo7 
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a n t ^ 

Rente 
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N D t o N D 

N D I e N D 

aooi to a n t 
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aot toait 
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NDtoaeot 
aon baoTi 

ND toa0S7 

NDtoaeeu 
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0.032 

037 

NH 

071 

0304 

O006 

0327 

0.006 
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0.01 

030 
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0.004 
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0308 
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Mean 

NH 

NH 

O020 

0.09 

NH 
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0004 

0.OQS 

NH 

0.008 

019 
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0.017 

0013 

NH 

0.02 

NH 

0.0S3 

O004 

NH 

O007 
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Mean 
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0017 
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aoot 

O017 
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NO to OIO 

NDtoOOOt 

ooot to OOU 

ND toOOSl 
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ooot 
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0 3 B 3 

NH 
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l o t 

Mean 

030 

NH 
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012 

NH 
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Meen 
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NH 
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0.06 

0.002 
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PEVI 

Hoen 

0.14 

0.10 

0005 
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O002 
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0.003 03001 03001 

OOOS 

NH 

0.006 
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0312 

0.002 

NH 

NH 
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NH 

NH 

NH 
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OOIO 
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0.10 
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0007 
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NH 

NH 

0.003 

O004 

NH 

0307 
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NH 

NH 

0.002 

0004 

NH 

0.007 

0308 

NH 

NH 

NH 

NH 

NH 

0.006 

NH 
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0.01 

0004 
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0.O40 
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NH 
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N D toOOlt 

N D t o O l I 
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ND toOn 
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PEM 

M*«> 

078 

OIO 

030t 

014 
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<a) 2 SD « Mean for 1( nprcMntatlve w d b ph>» two Hmta Standard Deviation for AM 16 weOs. 

N D - Below DetKtIon l i m i t 

N H *No* dctcetad tn any sample 
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IDL a Imtnimant Detactkm Umll 
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o 
Table4.4-4 

Activities for Radiological Parameters in Representative EMF Groundwater 

-

Radiological 
Parameter (pCI/l) 

Gross i lph i 

Jun-92 

Sep-92 

Dec-92 

Mar93 

Cross beta 

)un-92 

Sep-92 

Dec-92 

Ma^93 

Radtuin-22i 

Jun-92 

Sep-92 

Dec-92 

Ma^93 

Radium-228 

|un-92 

Sep-92 

Dec92 

Ma^93 

CALaUM-CHLORlOE WATER CHEMISTRY 

Michaud Rats Hydrogeochemical Regime 

Well 

101 

2M\S 

i.m.is 

7341238 

2.9ttl.6 

4.1*2.9 

S.1111.81 

9.77±13S 

4SM2J6S 

NA 

ND 

ND 

ND 

ND 

1J±0J 

ND 

ND 

Well 

102 

ND 

2^841.87 

4Jil.72 

3.94±1.24 

6513 

6.9711.74 

95311.46 

7.6110.98 

NA 

ND 

ND 

ND 

ND 

1.810.9 

6511.2 

ND 

TW-IOS 

3.413 

3.451036 

5361252 

5.8212.07 

6.113.4 

8J71039 

10.111.49 

7.0510.96 

NA 

6351057 

ND 

ND 

ND 

4.211 

ND 

ND 

Well 
147 

ND 

2.6610.4 

S.1811.14 

43911.05 

20.6135 

143ia4« 

10.8ia94 

9.8511.01 

NA 

ND 

ND ^ 

1.8210.26 

ND 

ND 

ND 

ND 

CALCIUM-BICARBONATE WATER CHEMISTRY 

Bannock Range Hydrogeochemical Regime | 

High-Chloride 
Subgroup 

Well 
130 

3.712.4 

ND 

3.7411.94 

3.1411.08 

7.6135 

8.9113 

7.664137 

7311.72 

NA 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Well 
120 

ND 

ND 

ND 

3513.89 

3.8135 

95311.75 

5.2210.41 

3015.12 

NA 

15510.42 

ND 

ND 

ND 

ND 

1310.7 

ND 

Idaho 
Power 

ND 

2.651058 

. 33110.99 

4.7811.48 

1413.1 

m910.91 

7.171038 

ND 

NA 

ND 

ND 

ND 

ND 

1.210.7 

ND 

ND 

Low-Chloride Sut>group 

Well Well 
106 301 PEI-1 

ND RS 2.U13 

45«1.95 45710.89 2.7810.41 

3.7610.96 2.661055 NS 

ND 4.9411.06 NS 

ND RS 1113.7 

9.0411.82 63910.82 7.9S10.49 

8.4310.757 53710.72 NS 

7.1811.15 ND NS 

NA RS NH 

ND 1A51053 ND 

ND ND NS 

ND ND NS 

ND RS NH 

110.8 2.711 ND 

ND 110.6 . NS 

ND 110.7 NS 

Well 
305 

RS 

3.0810.45 

19811.02 

3.931137 

RS 

6L891052 

55710.95 

6.671123 

RS 

ND 

3.4U0J9 

ND 

RS 

ND 

211 

ND 

Portneuf River Hydrogeochemical Regime 

PEI-6 

4.612.3 

3391035 

2311059 

35611.48 

9.11Z9 

4.4410.46 

4.041056 

ND 

NA 

ND 

ND 

ND 

ND 

. ND 

ND 

5.411 

Wel l 

510 

RS 

ND 

ND 

23810.853 

RS 

6kl110.7 

ND 

7.4411.45 

RS 

ND 

ND 

ND 

RS 

ND 

ND 

ND 

Well 

. 511 

RS 

ND 

ND 

2.2410.932 

RS 

ND 

ND 

7.4711.42 

RS 

ND 

ND 

ND 

RS 

ND 

ND 

7 i l l 

Well 

512 

RS 

2.2110.64 

ND 

2591133 

RS 

7.6410.73 

ND 

ND 

RS 

ND 

ND 

ND 

RS 

ND 

ND 

ND 

Wel l 
513 

RS 

2.0710.73 

ND 

3.4811.44 

RS 

9310.88 

ND 

ND 

RS 

ND 

ND 

ND 

RS 

Z1105 

ND 

ND 

Notes: 

NA - Not analyzed. 

ND-Not detected. 

N H - N o hits. 

NS-Not sampled. 

RS-Rejected sample. 
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Section 4 Nature and Extent of Constituents of Potential Concem 

Table 4.4-5 

Organic Compounds Reported in Groundwater from Representative Wells 

Parameter 

2-Butanone 

Acetone 

Bis(2-ethylhexyl) 
•phthalate 

Carbon disulfide 

Chlorobenzene 

Di-n-butyl phthalate 

Ethyl benzene 

Methylene chloride 

Tetrachloroethene 

Trichloroethene 

Xylenes, total 

Sample 
Event 

Sep-92 
Mar-93 

Sep-92 
Dec-92 

Sep-92 
Dec-92 
Dec-92 
Mar-93 

Sep-92 

Sep-92 

Mar-93 

Sep-92 

Sep-92 

Sep-92 
Dec-92 
Mar-93 

Sep-92 

Sep-92 
Mar-93 

CALCIUM-CHLORIDE 
WATER CHEMISTRY 

Michaud Flats 
Hydrogeochemical Regime 

Well 101 Well 102 TW-IOS 

0.004J 0.002J 0.004J 

O.OOIJ 

O.OOIJ 

CALCIUM-BICARBONATE WATER CHEMISTRY 
Bannock Range 

Hydrogeochemical Regime, Portneuf River 
Low-Chloride Subgroup Hydrogeochemical Regime 

Well 106 Well 301 PEI-1 PEI-6 Well 511 Well 513 | 

0.361J 
0.12 

0.005J 0.026 

0.054 

O.OOIJ 

0.001 

0.008 

0.003J 

0.524J 

O.OOIJ 
0.013 

0.025 

0.005 

0.006 

0.044 

0.017 
0.013 

0.012 

0.027J 

0.002 

0.003J 
O.OOIJ 
0.003 

0.004J 

o.ij 

0.003J 
O.OOIJ 

0.033J 

J = Validation qualifier indicating estimated quantity. 

93-1477c.086g/WOA»o/H3 

January 1994 
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Section 4 Nature and Extent o( Constituents of Potential Concem 

T a b l e 4.4-6 

Ranges of Common Ion Concentrations, Physical Parameters, 
Nutrient, and Ruoride Concentrations for All EMF Monitoring Wells 

PARAMETER 

COMMON IONS 

AlkaUnity, 
l>icaibonate 

Caldum 

Chloride 

Magnesium 

Potassium 

Sodium 

Sulfate 

pH 
Spedflc 
conductanc* 
Ounhos/cm) 

Temperature ("C) 

TDS (mg/I) 

Redox (mV) 

NUTRiEtirrse/Fi 
Ammonia (NH3 
asN) 

Nitrate 
(NOS as N) 

Orthophosphate 
(PCM as P) 

Phosphorus, total 

Fluoride 

UNIMPACTED WELLS | 
BtHHblbt 

Mm 

fmr/n. 

181 

95 

167 

313 

11.4 

73.1 

M 

1056 

14.4 

643 

131 

LUORI 

0.8 

2.9 

0.16 

0.17 

0.5 

Min. Mn. 

136 to 253 

62Jtol56 

108 to 284 

23.2 to 49 

4.9to31i) 

27.4 to 187 

36 to 159 

iS. 

6.98 to 7.64 

731 to 1601 

12.1 to 168 

350 to 1420 

-38 to 243 

DUasOl 

0.8 to 0 J 

l J t o 6 J 

0.02toOJ9 

0.02 to 0.48 

0.2tolj0 

Mnn 

191 

377 

1062 

140 

35.3 

245 

570 

4047 

US 

2873 

294 

ND 

34.9 

0.1 

0.13 

05 

Min; Mu. 

175 lo 204 

332 to 432 

853 to 1660 

130 to 155 

30.7 to 38.9 

2nto271 

551 lo 579 

6.8210 7.02 

3861 to 4247 

13.2 to 137 

2700 to 3176 

29410 294 

NDloO.0 

295 to 435 

0.08 to 0.1 

012 to 0.2 

0.8 to 1.0 

i M O ^ 

Man 

188 

61.2 

74J 

22 

92 

467 

53 

697 

15£ 

438 

92 

0.6 

1.2 
B3 

0.82 

0.85 

0.6 

tluf>tUc>ba 

Min. Ma 

142to256 

41.4 to 89.6 

1010244 

12.910 59 J 

4.6 to 20.2 

225to927 

0.8 to 91 

6.93 to 8.99 

413to982 

123 to 197 

190to840 

-107 to 255 

0.3 to 0.9 

04IO2.6 
0.4 to 466 

0.02 lo 3.1 

0.02 lo 3.7 

0.1 to 1.2 

gitinliilWah 

Mn* 

159 

51.4 

42.4 

137 

5.6 

26.4 

41 

519 

15.6 

358 

87 

05 

05 

0.06 

0.03 

07 

Mn. Mn. 

132 to 218 

34.1 to77 

24.0 to 60 

95 to 22.1 

35 to 6.8 

12.6 to 48.6 

8.0 to 109 

69110 9.40 

402M780 

13JI017.1 

260to480 

61 to 130 

05 to 05 

05 to 1.1 

0.02 lo 0.24 

0.02 to 0.07 

05 to 3.1 

EaamuunilMn. 

Man 

284 

72.1 

62 

30.4 

6.1 

34.1 

50 

829 

137 

507 

92 

05 

2.1 
6.6 

0.06 

0.07 

0.2 

Min. Mn. 

256 to 308 

47.0 to 917 

525 to 72.1 

26Jto345 

47to67 

20.9 to 44.7 

41to65 

7iBlo9.40 

700 to 1037 

12.4 lo 16.9 
390to600 

74 to 104 

05 to 05 

15 to 31 
15 to 78 

0.02 to 0.21 

0X)2to0.23 

0.1 to 05 

on«ii«Wiiiii 1 

UkbudFlm&glu 

Mnn Min. Mai. 

205 

86.2 

167 

315 

9 

82.3 

111 

1176 

12.1 

700 

70 

05 

3.3 

0.03 

0.03 

05 

16210 300 

455 to 120 

103 to 276 

205 to 455 

4 7 to 13.6 

3 3 7 to 154 

70 to 186 

7.09 to 9.00 

639tol7S9 

8.010 15.3 

-70 lo 1120 

56 to83 

0.4 to 0 5 

1.6 to 7 7 

0.02 to 0.04 

0X12 to 0.05 

0.4 to 0.6 

Mran Min. Mn. 

176 

49.4 

345 

17 

5.1 

335 

45 

581 

14 

325 

59 

05 

1.4 

o.cn 

0.15 

0.7 

126 to 266 

15.4 to 77 

16.0 lo 104 

105 to 32.0 

2.9 to 85 

15.4 to 81 

15 to 95 

7.10 to 10.11 

403 to 1110 

105 to 225 

16010 570 

-28 lo 122 

05 to 05 

05 to 4.6 

0.02 to 0.07 

0.02 to 4.6 

0.2 to 1.0 

£al i i iv lR>w»«i i~ • 

Msan 

280 

761 

505 

30.2 

6.4 

41.4 

55 

776 

135 

485 

120 

05 

2.9 

0.04 

9.04 

0.2 

Min. Mai. 

241 to 304 

44.0 to 99.1 

20.0 to 707 

235 to 355 

4 5 to 7.4 

30.9 to 535 

4110 90 

7.04 to 9.30 

593 to 855 

12.1 to 175 

420 to 580 

76 to 154 

0.4 to 0 5 

17 to 45 

0.02 to 0.12 

0.02 to 0.15 

0.2 to 0.4 

IMPACTED WELLS | 
£U£l(9li 

Man Min. Mai. 

559 196 to 1560 

146 295 to 531 

220 50to644 

74.4 105 to 330 

168 55 to 1400 

253 2Stolll0 

371 81 to 1840 

555 to 7.80 

2443 819 to 6656 

16.1 105 to SOX) 

1775 500to5220 

64 -.30610 442 

47 05 to 13 

7.9 0.1IO32 

35 0.03 lo 428 

60 0.02 to 679 

15 0.1 to 11 

Smdol^afis 

Msan 

830 

378 

122 

17J 

68.2 

359 

1613 

4008 

17.1 

3743 

117 

67 

12 

218 

187 

77 

Min. Mn. 

1 to 1860 

70.4 to 795 

41.0 to 206 

19.9 to 694 

2 6 5 to 258 

31.1 to 752 

101 to 3510 

1.61 to 770 

752 to 11147 

13510195 

450 lo 14400 

80 to 307 

0.2 to 70 

0.1 to 82 

0.02 to 4730 

0.02 lo 2890 

0.1 to 2730 

QMUUdt 1 

Mnn 

284 

98.9 

1187 

40.4 

445 

92 

183 

1256 

14.4 

850 
37 

55 

7.1 

6.68 

753 

05 

Min. Mn. 

189 to 355 

527 to 163 

34.9 to 274 

19.9 lo 65.0 

6.410 138 

34.9 to 175 

(Slto574 

6.32 lo 7.33 

596 to 1956 

10.01018.1 
370tol340 

-117 to 137 

0.20 to 72 

15lo33 

0.06 lo 72 

0.06 lo 77 

0.2 to 15 

REPRESENTATIVE 

CONCENTRATIONS 

315 

105 

177 

42 

13 

64 

79 

6.9 to 9.4(b) 

1052 

11.410 17.9 
746 

05 

45 

15 

3.1 

0.7 

(a) 2 S.D. 3 Mean for 16 representative 

(b) 9.4 p H Is thought to be an outlier. 

wells plus two times Standard Deviation for the 16 wells. 

.9 pH is the upper representative value. 
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Section 4 Natiireand Extent of Constituents of Poiential Concem 

Table 4.4-7 
Ranges of Metals Concentrations for All EMF Monitoring Wells 

I m r H t o M t 

Aluminum, 

Arsenic, 

Barium, 

Beryllium, 

Boroiv 

Cadmium, 

Chromium, 

cobalt. 

Copper, 

Iron, 

UilUum, 

Manganese; 

Mercury, 

Nickel, 

Selenium, 

Thallium, 

Vanadium, 

Zinc 

total 
dissohred 

total 
dissolved 

total 
dissohred 

total 
dissolved 

total 
dissohred 

total 
dissolved 

total 
dissolved 

total 
dissohred 

total 
dissohred 

total 
dissohred 

total 
dissolved 

total 
dissohred 

total 
dissolved 

total 
dissohred 

total 
dissohred 

total 
dIssoWed 

total 
dissohred 

total 
dissohred 

UnlmpattalWilln | 
racwA 

MkUsiWikilM 

m m Mk Ma 

0.07 
ND 

0.016 
ND 

0.14 
ND 

t N D 
ND 

0.25 
ND 

ND 
ND 

0.005 
ND 

0.003 
ND 

ND 
ND 

0.05 
ND 

0.056 
ND 

0.008 
ND 

05012 
ND 

0.02 
1 ^ 

0.003 
ND 

0.001 
ND 

0.005 
ND 

0.011 
ND 

0.05 B 0.11 
N D B N D 

050410 0.092 
N D B N D 

0.05 K> 0.27 
N D B N D 

N D B N D 

N D B N D 

0.05 B 0.63 
N D B N D 

N D B N D 

N D B N D 

0501 B 0.009 
N D B N D 

0 5 0 6 B 0.015 

N D B N D 

N D B N D 

N D B N D 

0.01 B 0 . 1 7 

N D B N D 

0.036 B 0.071 
) 4 D B N D 

0502 B 0.028 
N D B N D 

0 .0012 B 0.0012 

N D B N D 

0.02 B 0.02 
N D B N D 

0501 B 0.008 
N D B N D 

0501 B 0.001 
I 4 D B N D 

0.003 B D . 0 0 9 

N D B N D 

0 . 0 1 1 B 0.011 

N D B N D 

•illiat 

• l a Ml Ms) 

ND 
ND 

0.012 
ND 

0.10 
ND 

ND 
ND 

0.77 
ND 

ND 
ND 

0.007 
ND 

0.043 
ND 

0511 
ND 

0.10 
ND 

0.118 
ND 

0.013 
ND 

0.0005 
ND 

ND 
ND 

0518 
ND 

ND 
ND 

0.006 
ND 

ND 
ND 

N D B N D 

N D B N D 

0.008 B 0518 
N D B N D 

0 . 0 4 B 0.23 
N D B N D 

N D B N D 

N D B N D 

0 5 4 B 059 
N D B N D 

N D B N D 

N D B N D 

0.006 B 0509 

N D B N D 

0.042 B 0545 

N D B N D 

0.011 B 0.011 
N D B N D 

0 5 8 B 0.11 
N D B N D 

0.090 B 0.137 
N D B N D 

0.003 B 0523 
N D B N D 

05005 B O.OO0S 
N D B N D 

N D B N D 

N D B N D 

0.012 B 0528 
N D B I ^ 

N D B N D 

N D B N D 

0.006 B 0506 

N D B N D 

N D B N D 

N D B N D 

taMdllliq.lU|kn 

• • « Mi • • 

0.15 
0.20 

0.015 
ND 

0.16 
0.08 

ND 
0.004 

oa 
0.29 

ND 
ND 

0.003 
0.002 

0.021 
ND 

0504 
O.IXS 

056 
0.16 

0.043 
0.IS9 

0J82 
ND 

05003 
05002 

0.03 
0.03 

0.003 
0.001 

ND 
ND 

0.009 
0.060 

0.022 
0.037 

0 .02 B 050 
OJO B O . 2 0 

0502 B 0.038 
N D B N D 

0 . 0 5 B 1 2 
0.08 B 0.08 

NDttttm 
0.004 B O . 0 0 4 

0 . 0 5 B 053 
0 . 1 1 B 0.46 

N D B N D 

N D B N D 

0 . 0 0 1 B 0.016 

O 5 O 2 B O . 0 O 2 

0503 B 0.034 
N D B N D 

0503 B O.OOS 
0 5 0 5 B 0.005 

0 . 0 1 B 2 5 
0 . 1 6 B 0.16 

0512 B 0.(J77 
0548 B 0.070 

0501 B 1.46 
N D B N D 

0.0001 B 0.0009 
0.0002 B 0.0002 

0.03 B 0.03 
0.0) B 0.03 

0501 B O . 0 0 9 

O.0O1 B O.OOI 

N D B N D 

N D B N D 

0502 B 0.060 
0 5 6 0 B 0.060 

0 . 0 0 4 B 0.044 

0 . 0 3 0 B 0.044 

tlMst*sOi 
• • • i H B u n i i ^ 

MMB m • • 

059 
052 

0.012 
0.005 

0.06 
056 

0.001 
0.001 

0.10 
054 

0.001 
0.001 

0.003 
0.001 

0.003 
0.003 

0.004 
O.0O4 

0.10 

057 

0.028 
0.006 

0.006 
0.002 

05002 
0.0001 

0.01 
0.01 

0.002 
0.002 

0.001 
0.001 

0.003 
0.002 

0.012 
0.007 

0.02 B 0.40 
0.02 B 0.02 

0 5 0 2 B 0.028 

0505 B 0.005 

0.04 B 0.08 
0.06 B 0.06 

0 . 0 0 1 B 0.002 

0.001 B 0.001 

0.04 B 0.19 
0.04 B 0.04 

0.000 B 0.001 
0501 B 0.001 

0 5 0 1 B 0.010 

0 5 0 1 B 0.001 

0503 B 0.003 
0.003 B 0.003 

0 5 0 4 B 0.004 

0504 B 0.004 

0.06 B 0.30 
0.07 B 0.07 

0 5 0 5 B 0.064 

0 .006 B 0.006 

0 5 0 1 B 0.016 

0.002 B 0.002 

0 5 0 0 1 B 0.0007 

0.0001 B 0.0001 

0.01 B 0.01 
0.01 B 0.01 

0 . 0 0 1 B 0.005 

0502 B 0.002 

0 5 0 1 B 0.001 

0 . 0 0 1 B 0.001 

0.002 B 0.006 
0 5 0 2 B 0.002 

0 5 0 5 B 0.027 

0.007 B 0.007 

MsMtWmlWtki 

• M . m • • 

059 
ND 

0504 
ND 

0.15 
ND 

0501 
ND 

0.14 
ND 

0.001 
ND 

0504 
ND 

0.003 
ND 

0.005 
ND 

058 
ND 

0535 
ND . 

0551 
ND 

0.0008 
ND 

051 
ND 

0.002 
ND 

0.001 
ND 

0.002 
ND 

0.034 
ND 

052 B 1.9 
N D B N D 

0.002 B 0.007 

N D B N D 

0 . 1 2 B 0.20 
N D B N D 

0 . 0 0 1 B 0.002 

N D B N D 

0 .09 B 075 
N D B N D . _ 

0 .000 B 0.001 

N D B N D 

0.001 B 0519 
N D B N D 

0 .003 B 0.003 

N D B N D 

0.004 B 0.009 
N D B N D 

0 5 3 B 1 5 
N D B N D 

0.(X31 B 0.039 
N D B N D 

0 . 0 0 1 B 0.174 

N D B N D 

0.0002 B 0.0024 
N D B N D 

0 . 0 1 B 0.01 
N D B N D 

0 .002 B 0.004 

N D B N D 

0.001 B 0501 
N D B N D 

0.002 B 0.002 
N D B N D 

0 .004 B 0.116 

N D B N D 

ntittsWMi 1 
' W c U n A h i t a . 

HH. UK Mi 

0.04 
ND 

0.007 
ND 

0.43 
ND 

0.001 
1 ^ 

0.19 
- ND 

0.001 
ND 

0503 
ND 

0.007 
ND 

0.042 
ND 

0.06 
ND 

0.048 
ND 

0.003 . 
ND 

0.0004 
ND 

0.01 
ND 

0503 
ND 

0501 
ND 

0503 
ND 

0553 
ND 

0 5 2 B 0.07 
N D B N D 

0 .004 B 0511 

N D B N D 

0 . 1 1 B 2.2 
N D B N D 

O.OOI B 0.001 
N D B N D 

0 5 7 B 0.41 
N D B N D 

O.0O1 B 0.001 
N D B N D 

0 . 0 O 3 B O 5 0 4 

N D B N D 

0 .003 B 0514 

N D B N D 

0 .004 B 0.083 

NDBhTO 

0 .05 B 057 
N D B N D 

0 .026 B 0574 

N D B N D 

0.001 B 0 5 0 6 

I 4 D B N D 

0.0001 B 0.0009 
N D B N D 

0 . 0 1 B 051 
N D B N D 

0.002 B 0505 

N D B N D 

0.001 B 0501 
N D B N D 

0.002 B 0.006 

N D B N D 

0 . 0 O 5 B 0.115 

N D B N D 

kMd<n.. , . iUiL. 

—m Hh atai 

0.0) 
0.05 

O.0O7 
0.007 

0.07 
0.06 

0.001 
ND 

0.11 
0.08 

0.001 
OOOI 

0.002 

ND 

0.005 
ND 

0.005 
0.002 

059 
ND 

0.039 
0.041 

0.011 
0.004 

0.0004 
ND 

0.01 
ND 

0.003 
0.002 

0.001 
ND 

0.004 
0.005 

0.030 
ND 

0.02 B 0.06 
0.05 B 0.05 

0 .002 B 0.020 

0507 B 0.007 

0.04 B 0.11 
O.OS B 0.07 

0501 B 0.002 
ND B N D 

0.06 B 0.18 
0.08 B O.OS 

0500 B 0.001 
0.001 B 0.001 

0.000 B 0.005 
N D B N D 

0 5 0 3 B 0.014 

N D B N D 

0 . 0 0 4 B 0.010 

0.002 B 0.002 

0.06 B 4.4 
N D B N D 

0513 B 0.075 
0 5 4 0 B 0.042 

0501 B O . 0 8 1 

0 5 0 3 B 0.006 

05001 B O . 0 0 2 0 

N D B N D 

0.01 B O . 0 1 

N D B N D 

0001 B 0.006 
0 .002 B O.0O2 

0.001 B O.OOI 
N D B N D 

0502 B 0.020 
0.005 B O.0O5 

0502 B 0126 
N D B N D 

M s W a W n ^ t a . 

Mn. ant • • 

0.10 
ND 

0505 
ND 

0.13 
I>4D 

0501 
ND 

0.15 
hJD 

0.001 
0.001 

0.002 
ND 

0506 
ND 

0505 
ND 

050 
ND 

0529 
ND 

0502 
ND 

O.0OO3 

ND 

051 
ND 

0503 
ND 

0.001 
ND 

0502 
ND 

0510 
ND 

0.02 B 0.93 
N D B N D 

0.002 B 0.009 

N D B N D 

0.06 B 0.18 
N D B N D 

0 . 0 0 1 B 0.003 

N D B N D 

0.09 B O J S 

I W B N D 

0 .000 B 0.001 

0.000 B 0501 

0 . 0 0 1 B 0503 

N D B N D 

0.003 B 0517 
N D B N D 

0 5 0 4 B 0512 

N D B N D 

0 5 7 B 2 5 0 

N D B N D 

0.022 B 0.039 

N D B N D 

OOOI B0504 
N D B N D 

0.0001 B 05015 
N D B N D 

0 5 1 B O 5 2 

N D B N D 

0 . 0 0 1 B 0.005 

N D B N D 

0.001 B 0.005 
N D B N D 

0.002 B 0.002 
N D B N D 

0.003 B 0.023 

N D B h J D 

gaj. lW 

068 

0532 

0:22 

0.003 

056 

0.006 

0512 

0533 

0522 

1.1 

0.062 

0578 

0.0013 

051 

0507 

0540 

0.124 

0597 

ND>NotDMeRcd 

(a) 2 S.D. • Mean for U rtprCMnutlvt well* plu* two timn Sttndtrd Dcviidon fcr ttM 1< wefli. 
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Section 4 Nature and Extent of Constituents of Potential Concem 

Table 4.4-7 (Confd) 

f i m n w 
Aluminum, 

Arsenic 

Barium, 

Beiyllium, 

Bona 

Cadmiunv 

Quomiuii^ 

Cobalt, 

Coppw, 

Iron, 

lUttdum, 

Manganes*, 

Mercuiy, 

Nickel 

SeMnlunv 

Thallium, 

Vanadlusv 

Zinc 

total 
dissohred 

total 
dissolved 

total 
cOssotvad 

total 
dissohred 

total 
cUswhrcd 

total 
tussopna 

total 
dissoivccl 

total 
dissohred 

total 
dissohrad 

total 
dissohred 

total 
dissohred 

total 
dissohred 

total 
dissohred 

total 
dissohred 

total 
dissohred 

total 
dissohred 

total 
dissolved 

total 
dissolved 

h m e t a J Walls | 
p«KWsni 

Mssa 

3.4 
ND 

0.136 
0.039 

0.15 
0.08 

0.002 
ND 

2.4 
1 5 

0.003 
1>JD 

0.004 
ND 

0.024 
0.017 

0.009 
0.085 

1 3 
0.06 

0.163 
0.074 

1.96 
0531 

05009 
0.0002 

0.03 
ND 

0.050 
0.007 

0.001 
ND 

0.0)6 
0.005 

00)8 
ND 

m ' Ml 

0.02 B 33 
N D B N D 

0502 B 0.909 
0502 B 0.072 

0.01 BO.80 
0.06 B 0.14 

0.001 B 0.002 
N D B N D 

0.07 B 89 
6 5 7 B 2 J 2 

0.000 B 0.009 
N D B N D 

0500 B 0.022 
N D B N D 

0503 B 0.139 
0508 B 0.021 

0502 M 0.041 
0504 B 0.166 

0 . 0 1 B 29 
0.02 to 0.10 

0521 B 4 5 0 
0 5 3 8 B 0.187 

0500 B 91.2 
0.203 to 0.398 

05001 B 0.0043 
05002 to 0.0002 

0.01 BO.08 
NDtoND 

0501 to 0534 
0.002 to 0.014 

0 5 0 1 B 0.002 
NDtoND 

0503 to 0.222 
0505 to 0.006 

0.004 to 0.110 
NDtoND 

n^totwite 

mm 

49.04 
10771 

0.289 
0.416 

0.08 
0.10 

0.008' 
0.011 

057 
053 

0268 
1726 

0583 
0.979 

0.016 
0503 

0.095 
0.142 

14.47 
3357 

0JS9 
0.236 

0.787 
1518 

0.0002 
0.00U2 

0.42 
157 

0.025 
0.020 

0.008 
0.007 

1.674 
4576 

2.952 
8.711 

Mi aia 

052 to 567 
0.02 B 215 

0.001 B 0515 
0.085 B 0722 

0.01 to 0.43 
0.03 B 054 

O.OOtB 0.083 
0.001 B 0.031 

055 to 65 
056 B 050 

0.000 B 359 
0.001 B 3 . 4 5 

0 . 0 0 1 B 758 
0.002 B 351 

0.003 B 0.129 
0.003 B 0503 

0.004 B 1.12 
0.004 B 0.689 

0 5 1 B 154 
0 5 3 B 102 

0.013 B 0.704 
0.144 B 0579 

0 . 0 0 1 B 950 
0.008 B 650 

0.0001 B 0.0011 
0.0002 BO.0003 

0 . 0 1 B 35 
0 5 1 B 2.1 

0.001 BO.200 
0.003 B 0.049 

0 . 0 0 1 B 0.112 
O.OOI B 0.012 

0.002 B 225 
0.002 B 13.1 

0.002 B 285 
0.012 B 17.4 

ntt>n>*iMs 1 

•«• 
0.03 
ND 

0.027 
ND 

0.13 
ND 

0.001 
ND 

056 
ND' 

O.0O2 
ND 

0.001 
ND 

O.009 
ND 

0.005 
ND 

050 
ND 

0.067 
ND 

0.463. 
ND 

0.0001 
ND 

0.03 
ND 

0.005 
ND 

0.001 
ND 

0.015 
ND 

O015 
ND 

m Bta 

0.02 B 0.08 
N D B N D 

0.002 B 0.050 
N D B N D 

0.02 B 050 
N D B N D 

0 5 0 1 B 0.002 
N D B N D 

0.12 B 0.88 
N D B N D 

0.000 B 0.008 
N D B N D 

0.001 B 0.002 
N D B N D 

0.003 B 0.017 
N D B N D 

0.004 B 0.009 
N D B N D 

0 . 0 S B Z 7 
N D B N D 

0.030 B 0.104 
N D B N D 

0.001 B1J07 
N D B N D 

0.0001 B 0.0003 
N D B N D 

0.01 B0.09 
N D B N D 

0502 B 0.019 
N D B N D 

0.001 B 0.004 
N D B N D 

0.002 B 0.140 
N D B N D 

0.004 B 0.041 
N D B N D 

NO«tfclDBUctcd 
(a) 2 SIX • Mnn for I f lepitflcni itatlva wrtlte ptuf tvvo t l i m Standard DrrUdon fcr Ih* IS w«na. 

P«J. |M 

058 

0.032 

0.22 

0.003 

056 

0.006 

0.012 

0.033 

0522 

1.1 

0.062 

0.078 

0.0013 

051 

0.007 

0.040 

0.124 

0597 
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Section 4: Nature and Extent of Constituents of Potential Concem 

Table 4.4-8 
Constituents Found at or Below Representative Concentrations 

in Groundwater Beneath the FMC Facility 

Parameter 

C O M M O N I O N S (in wy/Z) 

Alkalinity, carbonate 

ALL MONITORING WELLS WITHIN 
FMC FACILITY 

Number of Samples Analyzed: 274 
Range (a) 

Mean Min. Max. NOS 

OD 0.0 to 0.0 

TNORGANICS-METALS ( in ntg/1) 

Metals Present in Groundwater iw EMF Stttdy Area within 
Representathx Concentrations 

Antimony 0.09 0.06 to 0.11 
Lead 0.006 0.002 to 0.016 
Molybdenum 0.03 O.OltoOD? 
Silver 0D02 0.002 to 0.011 
Metals Present in Groundwater in EMF Studv Area Detected at 
Concentrations occasionally above Representative Concentrations 

Baiivaa j 0,15 OJOl to 2.2 
Metcmy | 0.0008 0.0001 to 0.0043 
Additional Metals Present in Groundwater beneath the FMC 
Fadlity within Representative Concentrations 

Beiyllium 
Thall ium 
Z n c 
Additional Metals Detected in Groundwater beneath the FMC 
Facility near Detection Limits or Representative Concentrations 

QJXfl 
0.001 
0.03 

0.001 to 0.002 
0D01to0D02 
0.004 to 0.110 

Cadmium 
Chromium 
Nickel 

OJXB 
0.004 
0.03 

0.0001 to 0.009 
0.0003 to 0.022 

0.01 to 0.08 

O R G A N I C C O M P O U N D S (in tn^/l) 

Generally not detected 
(see Table 4.4-5 for details) 

257 

2 
11 
53 
68 

249 
26 

11 
4 
15 

11 
95 
39 

REPRESENTATIVE WELLS 
(16 WELLS) 

Mean 

12 

0.12 
1 0D02 

om 
0.004 

0.12 

ojaooG 

osm 
osm 
0.059 

• 0D03 
0.005 

om 

Range 
(2 S.D.)(b) 

NDto5 

0.04 to 020 
ND to 0.006 
ND to 0.07 

0.002 to 0.006 

0.02 to 022 
ND to 0.0013 

0.0007 to 0.003 
0.040 to 0.040 
ND to 0.397 

0.001 to 0.006 
ND to 0.012 
0.01 to 0.01 

(a) Min = Minimum detected value. Max = Maximum, NOS s Number of samples in which 
parameter was detected. 

(b) S.D. = Standard Deviation. Range is ± two times Standard Deviation. 
ND = Results for all samples below detection limit. 
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Section 4 Nature and Extent of Constituents of Pofentlal Concern 

Table 4.4-9 
Concentrations of Site-Related Metals in Groundwater Beneath the FMC Facility 

Parameter (in 
Arsenic, 

Boron, 

Cobalt, 

Copper, 

Lithium, 

Manganese, 

Selenium, 

Vanadium, 

mg/l) 
total 
dissolved 

total 
dissolved 

total 
dissolved 

total 
dissolved 

total 
dissolved 
total 
dissolved 
total 
dissolved 

total 
dissolved 

Paramelen Related to tlia P 
Aluminum, 

Iron, 

total 
dissolved 

total 
dissolved 

Former Ponds/SS Area 
Qncludes Southwestem Area former Ponds 1E-6E, 5&-7S, and 
and 108 and Central Area former Ponds 1S-3S) 

Michaud Flat WeUs 111,122,135,137,140,159, TW-SS 
Bannock Range Wdls 103,104,113,114,115,117,118,131,132, 
133,134,141,150,151,152 
Undetermined Regime Well 116. 

Number of Analyses: 108 

Mean (±SD) Min Max 

0.096 (±0.066) 0.008 0.252 
0.045 (±0.023) 0.002 0.072 
3.1 (±12) 0.07 89 
2.1 (±0.33) 1.5 23 
0.029 (±0.031) 0.003 0.139 
0.018 (±0.006) 0.008 0.021 
0.007 (±0.007) 0.002 0.041 
0.085 (±0.115) 0.004 0.166 

0.146 (±0.437) 0.025 4.30 
0.076 (±0.063) 0.038 0.187 
2.58 (±9.36) 0.0002 91.2 
0.334 (±0.072) 0.203 0.398 
0.006 (±0.006) 0.001 0.026 
0.005 (±0.004) 0.002 0.011 

0.012 (±0.009) 0.003 0.042 
0.005 (±0.000) 0.005 0.006 

resenee of Silt or to Well Construction Materials 

4.4 (±10) 0.02 33 
ND ND ND 

1.6 (±5.6) 0.01 29 
0.06 (±0.06) 0.02 0.10 

NOS 
96 
6 
98 
5 
65 
5 
31 
2 
94 
5 
96 
6 
48 
4 
33 
2 

V 
0 
46 
2 

Slag Pit Area 
(Includes Railroad Swale) 

Michaud Flats Well 121 
Bannock 

Mean 
0.025 

ND 
0.54 

ND 
0.006 

ND 
0.005 

ND 
0.069 

ND 
0.391 

ND 
0.030 

ND 
0.016 

ND 

Range Welb 108, 146 

(±SD) 

(±0.010) 

(±0.24) 

(±0.002) 

(±0.000) 

(±0.013) 

(±0.283) 

(±0.085) 

(±0.005) 

Min 
0.008 

ND 
0.23 

ND 
0.004 

ND 
0.005 

ND 
0.051 

ND 
0.050 

ND 
0.002 

ND 
0.010 

ND 

Number of 
Max 

0.043 
ND 

1.0 
ND 

0.010 
ND 

0.005 
ND-

0.092 
ND 

0.832 
ND 

0.312 
ND 

0.020 
ND 

• 

Analyses: 15 
NOS 
13 
0 
15 
0 
9 
0 
3 • 
0 
13 
0 
14 
0 
13 
0 
3 
0 

0.04 
ND 

0.03 
ND 

(±0.02) 

(±0.02) 

0.02 
ND 

0.02 
ND 

0.05 
ND 

0.05 
ND 

2 
0 
4 
0 

Representative 
Concentrations 

Upper Linut 
(2S.D.)(a) 

0.032 

0.36 

0.033 

0.022 

0.062 

0.078 

0.007 

0.124 

0.68 

1.1 

Abbreviations: SD • Standard Deviation, Kfin > minltnum. Max •• maxiniuin, NOS m niunber of samples In statistical calculations (Samples with concentrations below detection limit — 
with "V' qualifier — not Included), ND - below detection limit 
NOA " number of samples analyzed 
(a) 2 S.D. m Mean for 16 representative wells plus two times Standard Deviation for the 16 wells. 
(b) Secondary Standard NR > Not currently regulated. 
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i) 
Section 4 Nature and Extent of Constituents of Potential Concem 

Table 4.4-10 
Nutrient and Fluoride Concentrations in Impacted Groundwater at FMC 

Parameter (in mg/l) 
Ammonia (NH3 as N) 

NltfBte (NOa as N) 

Orthophosphate 
(P04asP) 

Phosphorus, total 

Fluoride 

Fonner Ponds/BS Area 
Gncludes Southwestem Area former Ponds 1E-6E, 5S-7S, and 
lOS and Clentral Area former Ponds 1S-3S) 

Michaud Flat Wells 111,122,135,137,140,159, TW-5S 
Bannock Range Wells 103,104,113,114,115,117,118,131,132, 
133,134,141,150,151,152 
Undetermined Regime Well 116 

Number of Analyses: 102 

Mean (±SD) Min Max NOS 

3.4 (±3.4) 0.3 11 46 

7.7 (±9.0), 0.1 32 74 

40 (±100) 0.03 428 98 

75 (±174) 0.02 679 98 

1.9 (±2.9) 0.1 11 83 

Slag Pit Area 
(Includes Railroad Swale) 

Michaud Flats Well 121 
Bannock Range Welb 108,146 

Mean (±SD) Min 

ND ND 

15 (±9.2) 4.1 

0.49 (±0.21) 0.20 

0.55 (±0.24) 0.11 

1.7 (±1.1) 0.7 

Number 
Max 

ND 

30 

0.90 

0.88 

4.5 

of Analyses: 14 
NOS 

0 

14 

13 

14 

14 

Representative 
Concentrations 

Upper Limit 
(2S.D.)(a) 

0.8 

4.5 

1.8 

3.1 

0.7 

Abbreviations: SD • Standard Deviation, Min •• minimum, Max 'maximum, NOS • number of samples In statistical calculations (Samples with concentrations below detection limit — 
with t ; " qualifier — not included), ND - below detection limit 
NOA • number of samples analyzed 
(a) 2 s o . • Mean for 16 representative wells plus two times Standard Deviation for the 16 wells. 
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Section 4 Nature and Extent of Constituents of Potential Concem 

Table 4.4-11 
Common Ion and Physical Parameter Concentrations in Groundwater at FMC 

Parameter (in mg/l) 

Common Ions 

Alkalinity, bicarbonate 
(mg/l) 

Calcium (mg/l) 

Chloride (mg/l) 

Magnesium (mg/l) 

Potassium (mg/l) 

Sodium (mg/l) 

Sulfate (mg/l) 

Former P6nds/8S Area 
Gncludes Southwestem Area former Ponds 1E-6E, 5S-7S, and 
and lOS and Central Area former Ponds 1S-3S) 

Michaud Flat Wells 111,122,135,137,140.159, TW-5S 
Bannock Range Wells 103,104,113,114,115,117,118,131,132, 
133,134,141,150,151,152 
Undetermined Regime Well 116 

Mean (±SD) Min Max NOS 

527 (±350) 196 1560 102 

100 (±54.4) 29.8 294 101 

232 (±126) 50 644 101 

55.4 (±24.9) 10.6 119 102 

207 (±346) 5.5 1400 98 

247 (±207) 24.6 1110 99 

196 (±137) 81 905 102 

Physical Parameters 

pH 
Specific Conductance 

((imhos/cm) 

Temperature CC) 

TDS (mg/l) 

Redox (mV) 

6.46 7.80 102 

2241 (±1304) 819 6346 102 

15.2 (±2.9) 10.5 22.9 102 

1574 (±1114) 500 5220 102 

38 (±147) -306 224 36 

Slag Pit Area 
Gncludes Railroad Swale) 

Michaud Flats Well 121 
Bannock Range Welb 108 

Mean (±80) 

146 

Min Max NOS 

293 

102 
168 
168 
139 
105 
211 

(±56) 

(±20.0) 

(±47) 

(±6.3) 

(±55) 

(±30) 

(±75) 

228 

68.6 

89.0 

26.8 

59.4 

69.2 

120 

387 

134 
234 
47.7 

226 
161 
316 

14 

14 
14 
14 
14 

13 
14 

1679 

23.8 

1086 

110 

(±394) 

(±4.7) 

(±281) 

(±126) 

6.69 

1132 

18.4 

700 
45 

7.20 

2218 

30.0 

1440 

221 

14 

14 

14 
14 
5 

Representative 
Concentrations 

Upper Limit 
(2S.D.)(a) 

315 

105 
177 
42 
13 
64 
79 

69 to 9.4(b) 

1052 

11.4 to 17.9 

746 

AbbrevlaUons: SD > Standard Deviadoa Min • minimum. Max > maximum, NOS - number of samples in stattsUcal calculations (Samples with concentrations below detection Umit -
with "V" qualifier — not included), ND - below detection Umit 
NOA ' number of samites analyzed 
(a) 2 S.D. - Mean for 16 representative wells plus two times Standard Deviation for the 1( wells. 
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Sactton 4: N a t u r t and Extent of Coro t l tuqr t i of PtotentJal Concem 

Table 4.4-12 
Activities of Radiological Parameters in Groundwater at FMC 

Pinmtt i r 

Ctcaaalph. 
d a i t l p l o 
Cran l l p t i . 
CiCMalph. 
C r a a t l p l a 
C m i l p l o 

CR».b. l> 
Ci<»l i«a 
C f c a b M 
C i o n b M 
CroMbM 
O n m h t a 

R.dIun-22< 
Kadltim-22« 
IU<lhiiii-22< 

lUdhrnHZiS 
lUdlum-ZZa 
RMU1UIV-22S 
l U d h m ^ r a 

t t n v n n 
Eniil 

)iin43 
J U M : 

S . p « 
D « « 
Mar4: 

JuMO 

)aY«3 
J U M : 

Sq>« 
D.09. 
Mu* 

j t i p n 

9 . p « 
D . c « 

J«W! 

Sip«2 
D ! ^ 4 ] 
h b r K 
Jrf« 

Ulcl in jF l^ l l . . l i i» 

HiprtswWIvi 
1«1 

U i t * 

4.M 114S 
7.M ±13< 
2.M ±1.<0 
3.M l o m 

I t f U 

a n i i j i 
».77 I t J S 
<S.t I K S 
7.14 i t n 

ND 
ND 
ND 
t J 7 MiM 

1.2 KID 
ND 
ND 
ND 

Wills 
m 
ND 

i n i l J 7 
4J0 t i n 
3.M il.24 
I M i a ] 7 

U t i t 

497 U f l 
».S1 *l . tf 
7.il iBM 

SU ton 
ND 
ND 
ND 
1J4 tftZI 

U t u 
4 1 fl.2 
ND 
ND 

S 3 

147 

ND 

Ut 
M l 
4 » 
M 7 

20.4 

I U 
101 
t t s 
an 
ND 
ND 
ia> 
ND 

ND 
ND 
NO 
ND 

Bss; 

10140 
i l . l4 
a m 
O M 

O M 

O M 
1S.»4 
tl.01 
1090 

1024 

TW-in 

a4 

a4s 
SJ4 
S.I2 
7 J 7 

4,1 

a v 
101 
7.05 
9 J» 

4J5 
ND 
ND 
ND 

4 1 
ND 
ND 
ND 

£ M 

K U 4 
±152 
£107-
iL37 

1S40 

1013> 
11.49 
1094 
ion 

tOS7 

±ia 

111 

ND 

1 2 * U 
Z9S 1&40 
ND 
ND 

ND 

140 ± I M 
4S9 1042 
477 11.14 
ND 

157 1044 
ND 
1 3 1&21 
ND 

ND 
ND 
ND 
ND 

lit 
ND 

1 4 lOlS 
ND 
ND 
ND 

11J U M 

101 1041 
974 11.44 
ND 
ND 

l a ion 
ND 
ND 
ND 

ND 
1.4 1 0 * 
ND 
ND 

i n 
ND 

ND 
119 11.14 
ND 
ND 

i i HOO 

IS 1071 
7 J 7 1 I J 7 
101 11.41 
ND 

ND 
ND 
ND 
ND 

ND 
74 1L4 
ND 
ND 

128 

ND 

ND 
ND 
ND 
ND 

W 3 

140 
9.02 
114 
ND 

7.09 
1.01 
140 
ND 

U 
1.1 
ND 
ND 

13.4 

1051 
1044 
1 I J9 

ion 
10.20 
1021 

10.t 
±0.9 

1 » 

ND 

Its 
ND 
127 
ND 

211 

944 
41.4 
57.4 
ND 

ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

1054 

119S 

140 

11.74 
1141 
1124 

141 

ND 

421 1179 
457 11.04 
) 3 l 11.00 
I S t 11.04 

5 J 114 

105 11.91 
9 J 7 10.91 
977 11.0S 

10.4 ion 

1.19 lOSO 
ND 
ND 
9J1 IftSl 

ND 
ND 
ND 
ND 

1 

' J 
Pmmitor 

^ K v i W a 
Cra. . lph> 
CnM. alpha 
Croaa alpha 
Croaa alpha 
Citaa alpha 

CraaaMa 
CRiaal>Ma 
Cicaabm 
CrcaabMa 
CrcaalMta 
Ct<aal>«a 

lladliiin-224 
Radliiai.224 
ta.lliiin-224 
Radliun-224 

IU<lltiiit-22t 
RadJam'22B 
Kadl i i in.Z28 

tanvIlM 
CnM 

f m n 
J U M : 

S a p * 
D . c « 
M a r « 
J«t« 

)» IY9J 

law 
3.^9: 
D ^ 
M a r « 
]u1«S 

S . ^ 
Sc9: 
M a r « 

)iil«3 

Sq>42 
D«>9; 
M a r « 

. IoM3 

Haanat l Raaaa Haawwa 

lU rm iab l l n 
l i s 

ND 

4S9 1195 
174 1094 
ND 
ND 

ND 

9.04 i i a t 
141 1074 
7.1» 11.15 
ND 

ND 
ND 
ND 
ND 

1.0 MM 
ND 
ND 
ND 

Mlb 
i n 

ND 

ND 
ND 
I S 
ND 

I S 

9.n 
522 
30 
ND 

1J5 
ND 
ND 
ND 

ND 
I J 
ND 
ND 

H O 

U S 

11.75 
1041 
1112 

±0<2 

107 

111 

17 114 

ND 
174 1194 
114 t l M 
ND 

7.4 U S 

19 U t O 
744 11J7 
7J 1U2 
ND 

ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

117 

ND 

191 
114 
4 « 
ND 

47 

470 
ND 
7IB 
ND 

ND 
ND 
114 
ND 

ND 
ND 
ND 
ND 

1074 
1091 
11.20 

114 

11.19 

1177 

1077 

I H 

112 

112 
120 
1.59 
227 

27.9 

414 
49 
517 
479 

ND 
ND 
ND 
i n 

ND 
1.0 
ND 
ND 

n r 

1121 
±040 
±1.05 
±057 

U S 

1121 
±071 
11.01 
1045 

1050 

11.0 

111 

ND 

ND 
ND 
ND 
ND 

49 114 

IU uai 
9.45 1047 
11.4 l i l t 
ND 

ND 
ND 
ND 
ND 

107 11.1 
ND 
ND 
ND 

114 

ND 

NO 
112 11.S1 
ND 
ND 

104 112 

14 10«9 
I I J 11.40 
124 11.17 
ND 

ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

121 

17 U S 

ND 
14> 1147 
ND 
ND 

102 111 

515 11.49 
449 1127 
7.10 1120 
ND 

ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

111 

ND . 

2 1140 
ND 
ND 
ND 

72 U S 

ND 
245 1195 
424 1174 
ND 

ND 
1.35 1021 
ND 
ND 

ND 
ND 
ND 
ND 

141 

ND 

ND 
ND 
144 
111 

94 

7.90 
9.00 
124 
140 

ND 
ND 
ND 
1.15 

ND 
ND 
ND 
11 

11.54 
1070 

114 

10.37 
11J4 
11.01 
lOSl 

±034 

11.2 

151 

14 110 

NS 
N9 
NS 
NS 

117 ISO 

NS 
NS 
NS 
NS 

NS 
NS 
NS 
NS 

NS 
NS 
NS 
NS 

1S4 

NS 

KB 
192 
420 
110 

N5 

N9 
901 
S24 
110 

NS 
I S i 
ND 
1.04 

MS 
14 
ND 
1.0 

11.30 
11.40 
11.11 

11.10 
i i . m 
i o n 

±030 

m o 

114 

109 

FMC4 

NS 
I S U J 
NS 
NS 
NS 
NS 

NS 
ao 117 
NS 
NS 
NS 
NS 

NS 
N5 
NS 
N5 

NS 
NS 
NS 
NS 

TW4I 

ND 

I S 
192 
194 
1.43 

ND 

15 
123 
9.04 
467 

ND 
ND 
ND 
ND 

ND 
72 
ND 
ND 

11.40 
l U I 
11.54 
10.60 

U J 
l l J t 
1127 
1O70 

I I J 

TO«) 

ND 

ND 
11 10.S9 
I S ll.OS 
ND 

ND 

" lOJ 11.5 
77B ll.OS 
441 11.52 
ND 

ND 
ND 
221 1027 
NO 

ND 
ND 
ND 
ND 

1W-S 

ND 

ND 
ND 
ND 

ND 

7.1 11J 
17S 10.S5 
ND 
ND 

ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

Jknuary I9Sr 
EMF Sn* QwTKtelutlon Sumauitf n-H77c. IS3</AUSF/RI 



Section 4: Na tu re and Extent of Const f tu tn t i of Potenttol Concem 

Table 4.4-12 (Continued) 

H! i 

PiniMht 

Gnaa alpha 
:n»aa]pl« 
Cieaa alpha 
GroaaalpN 
Groaaa^ha 
Croaa alpha 

Snaabal. 
GfoalMa 
SltaabM 
^roaalM 
:naabata 
Cnaal>al> 

Radliim.226 
ltadiiin.226 
luaiiiiiv.234 
lta<U>im.224 

Ra.ll111n.2a 
Itadliim-22S 
luaimn.225 

"ST 
;tiiv92 
jii>4: 

s » « 
D ^ 
Mai43 
I0I43 

)iiiv92 
JiiHS 

Sai>43 
D M 4 2 
MaF93 

J i iMl 

Sap«2 

Scil 
M t r m 
JuMl 

Sap42 
D « > 4 2 
Mai41 
J«WJ 

Cf akal A m hmar Paa4< IMS) 
UlSaajnABaaliaa 

111 m 

2S.9 ±41 145 17.4 

ND ND 
ND ND 
ND ND 
ND ND 

lOM 145 1511 H I 

808 1141 m 1447 
940 UTS l i t 1121 
115 1115 162 1474 
ND ND 

ISO lOSO 174 10S7 
ND ND 
ND ND 
ND ND 

ND 42 U J 
ND ND 
ND ND 
ND ND 

i n 

ND 

ND 
ND 
ND 
ND 

ND 

14 
12 

17J 
ND 

ND 
ND 
177 
ND 

ND 
51 
ND 
ND 

11.95 
lfl.»J 
1194 

lOJt 

t i l 

U7 

ND 

ND 
104 
ND 
ND 

7J 

7.89 
445 
144 
ND 

ND 
1.51 
ND 
ND 

ND 
ND 
ND 
ND 

1147 

1290 

1054 
1121 
1170 

1020 

148 

I I J 14* 

405 1&90 
454 UJO 
451 H Z I 
ND 

24* 141 

18 1122 
245 ±1.79 
214 13J8 
ND 

ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

n M t 

ND 

ND 
ND 
ND 
ND 

1194 a » 

167 1252 
141 1157 
174 1424 
ND 

ND 
ND 
ND 
ND 

ND 
1.1 10* 
ND 
ND 

w^̂ ^aek riaaaa Haalma 

i n 

ND 

1J9 m s 
lOS 1090 
44S U J S 
ND 

7.1 U S 

118 1052 
117 1040 
ILO 11.71 
ND 

ND 
ND 
ND 
ND 

ND 
11 ±0.8 
ND 
ND 

114 

ND 

722 11.69 
119 1123 
117 1122 
ND 

260.9 110.0 

114 15.11 
125 13.99 
100 111.0 
ND 

ND 
ND 
1.15 1011 
ND 

ND 
43 11.0 
ND 
ND 

111 

ND 

ND 
47> 
ND 
ND 

249 

29J 
27.9 
217 
149 

139 
ND 
ND 
12 

ND 
I J 
ND 
14 

IO.D 

119 

10.71 
10.64 
1151 
1145 

10J7 

1042 

lOS 

101 

114 

NO 

1B4 1061 
ND 
ND 
ND 

ND 

711 10.68 
87 1154 
7.43 11.69 
457 ±124 

ND 
ND . 
ND 
ND 

ND 
ND 
ND 
U 11.0 

118 

ND 

112 
227 
119 

5 

ND 

108 
ND 
11.0 
467 

ND 
NO 
ND 
1.94 

ND 
10 
3.0 
40 

1034 
1029 
1115 
1174 

11J7 

11.42 
11J4 

1043 

108 
11.0 
112 

117 

ND 

196 
105 
101 
ND 

13 

115 
144 
l i t 
ND 

ND 
ND 
ND 
ND 

17 
ND 
ND 
ND 

m i 
1042 
1110 

119 

m o 
i&sa 
11.84 

±0.90 

118 

ND 

ND 
ND 
ND 
ND 

118 ±42 

27J ±1J5 
211 1099 
814 n o t 
ND 

327 I f t O 
ND 
ND 
ND 

NO 
ND 
ND 
ND 

i n 

ND 

444 1041 
409 1054 
118 11.64 
ND 

144 ±1J 

114 lOJI 
ND 
135 1178 
ND 

ND 
ND 
ND 
ND 

ND 
14 104 
ND 
ND 

I K 

I I J 

ND 
461 
ND 
ND 

UOO 

11.01 

1414 UOO 

2«0 
194 
176 
ND 

ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

1421 
1324 
19.17 

m 
ND 

.11 1147 
174 1129 
114 1141 
ND 

119 13*0 

101 1179 
21J IIXD 
142 1198 
ND 

ND 
ND 
ND 
ND 

1.4 10.90 
ND 
ND 
ND 

114 

10.1 1790 

ND 
ND 
ND 
ND 

120 17JO 

111 1144 
I U 14J3 
119 n t t 
ND 

ND 
ND 
ND 
ND 

1.1 1070 
ND 
ND 
ND 

141 

ND 

ND 
ND 
ND 
ND 

197 19.90 

21 11.S9 
19J 1098 
157 U. t t 
ND 

ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

151 

33.1 

ND 
112 
ND 
ND 

4074 

1110 
334 
llOO 
938 

154 
ND 
ND 
1J2 

ND 
ND 
ND 
ND 

111.0 

1495 

1127 

U l . l 
U U 
127J 
119.9 

1035 

1034 

181 

ND 

ND 
ND 
ND 
ND 

ND 

143110 
114117 
192110 

ND 

1.091035 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

m 
IS 

148 
412 
ND 
ND 

1100 

U J 2 
U1.90 

9552 U 1 2 

SIS 
806 
991 
783 

ND 
ND 
ND 
ND 

17 
ND 
ND 
ND 

1434 
1117 
127J 
U I O 

108 

llaiabmlaai 

118 

ND 

ND 
ND 
ND 
ND 

914 142 

145 1118 
125 1164 
100 1107 
ND 

ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

Pirhnitir 

Craaa alpha 
Snaa alpha 
Sna. alpha 
Gtna alpha 
Cnaa alpha 
C m . alpha 

Cnaabrta 
CnaabMa 
3n»al>M 
GioabM . 
^roivlMta 
Crtaabala 

Ra<lhm>.224 
IU<liDin.Zt6 
It«iliin^22t 
IUdlmn-22t 

ICadlaiiv.22S 
>a<liiiii|.21> 
tadlam.22S 
Itadlan-228 

8n i»n i | 
b a n 

J»v92 
J u l * 

Sap* 
D « « 
M a f « 
J u W 

)iDy92 
(uM! 

Sapfll 
D ^ 

I o I « 

Sap« 
D«43 
M a r « 
J«J« 

S.p*2 
D«42 
M a r * 
l i iK*] 

MEES-
{ la> t i tnRa l lm4tn l i | 
HidiaaJ rUa 
l l ^ n a 

i n 

ND 

ND 
ND 
7 j a 1125 
ND 

B>2 144 

119 U 7 9 
99.8 1157 
127 ±140 
ND 

ND 
ND 
ND 
ND 

18 11.1 
ND 
ND 
ND 

Naiaad Haaaa Haalmi 

i n 

112 H I 

112 1082 
194 1191 
41S U.40 
ND 

lOSJ 17.0 

tSt 1122 
ISf 1492 
14S 1121 
ND 

ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

148 

174 

ND 
ND 
ND 
ND 

444 

S11 
417 
524 
ND 

ND 
ND 
1.79 
ND 

72 
ND 
ND 
ND 

13J 

114 

1159 
U 4 7 
1158 

±028 

±1J 

ND «B«l0w drtMtkn Bmll/nol datactad 
NS^NotMtnpbd. 

»3-H77t.lSJf/AK*SF/M EMF Sll* CharKteriubon Sununary 
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Section 4 Nature and Extent of Constiluents of Potential Concem 

Table 4.4-13 
Organic Compounds Detected in Groundwater at FMC 

PARAMETER 
SAMPUNG 

EVENT 

IvOLATn.E ORdANIC COMPOUNDS 

2-Butanone 
2-Bulanone 

CWorobeniene 

Qi lo ro form 

Ethyl benzene 

TetracMoroelhene 

Toluene 
Toluene 

Trichloroethene 
Trichloroethene 
Trichloroetliene 

Xylenes, total 
Xylenes, total 
Xylenes, total 

Jun-92 
Mar-93 

Jun-92 

Jun-92 

Jun-92 

Jun-92 

Jun-92 
Sep-92 

Jun-92 
Sep-92 
Dec-92 

Jun-92 
Sep-92 
Dec-92 

ISEMlVOLATnT. ORGANIC COMPOUND 

Bis(2.ethylhcxyl)phthalate 
Bl9(2-ethylhexyl)phthalate 
Bls(2.elhylhexyl)phthalate 

Di-n-butyl phOialate 

Dimethyl phthalate 

Jun-92 
Sep-92 
Dec-92 

Dec-92 

Dec-92 

Representative ConeentratlonsAlnimpacteii Areas 

Mlchanil Flits Regtmt 

101 

ND 
ND 

0.001 

ND 

ND 

ND 

ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
0.004 
ND 

ND 

ND 

RtpmnMlnWillt 
102 TW-IOS 

ND ND 
ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 
ND ND 

ND ND 
ND ND 
ND ND 

ND ND 
ND ND 
ND 0.001 

ND ND 
0.002 0.004 
ND ND 

ND ND 

ND ND 

112 

ND 
ND 

ND 

ND 

ND 

ND 

ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

0.003 
0.003 
ND 

0.001 

ND 

Bsnhotk Rsnos 

Rsglms 

RtfrmiiMlnWin 
106 

ND 
ND 

ND 

ND 

ND 

ND 

ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
0.005 
ND 

ND 

ND 

Undatstnilnsil 

Reglms 

139 

0.007 
ND 

ND 

ND 

ND 

ND 

ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
0.003 
ND 

ND 

ND 

Former Ponits/8S Area 
Pncludes Soulhwestsm Area fonner Ponds 1E-6E, 5S-7S, 
and Contra! Area former l>onds 1S-3S) 

Michaud Flats Regime 

l i l 

ND 
ND 

ND 

0.001 

ND 

0.035 

ND 
ND. 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
0.006 
ND 

ND 

ND 

135 140 TW-5S 

ND ND ND 
ND ND ND 

ND ND ND 

ND ND ND 

0.001 ND ND 

ND ND ND 

ND 0.002 ND 
ND ND ND 

ND ND ND 
ND ND ND 
ND ND ND 

ND ND ND 
ND ND ND 
ND ND ND 

ND ND ND 
0.006 0.005 0.012 
ND ND ND 

ND 0.001 ND 

0.067 ND 0.005 

Bannock Rang* Reglms 

104 134 

ND ND 
ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

0.001 ND 
ND ND 

ND ND 
ND ND 
ND ND 

ND ND 
ND ND 
ND ND 

OOOJ ND 
ND 0«)6 
ND 0.039 

ND ND 

0.024 0.053 

141 

ND 
ND 

ND 

ND 

ND 

ND 

ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
0.004 
ND 

ND 

ND 

150 

ND 
ND 

ND 

ND 

ND 

ND 

ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

0.002 

0.054 

Slag Pit Area 

(Includes Railroad Swale) 

Micliaud Flats 

Reglms 

121 

ND 
ND 

ND 

0.001 

ND 

ND 

0.002 
0.001 

0.015 
0.01 
0.008 

ND 
O.0O2 
ND 

0.002 
0.008 
0.017 

ND 

0.088 

BannockRsngs 

Regime 

l o t 146 

N D N D 
0.01 N D 

N D N D 

N D N D 

N D 0.002 

N D ND 

N D N D 
0.004 ND 

0.003 0.003 
0.C02 0.002 
N D ND 

N D ND 
N D N D 
N D N D 

0.005 N D 
0.015 o.ooa 
0.019 N D 

N D N D 

N D N D 

Practical Quantllatlon 

Umits (mg/l) 

0.1 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 i 

0.01 

0.01 

0.01 

ND = Below detection Hmil/nol detected. 

93-1477e.l54/AK/Rl January 1994 
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Section 4 Nature and Extent of Constituents of Potential Concem 

T a b l e 4.4-14 

M e a n Concen t ra t ions (mg/l) of M e t a l s i n G r o u n d w a t e r - Eas t em S i m p l o t Area 

Viral l W»ll» In vielnlty et gyp$um t t t e k t 

Designation 1 300 308 313 31B S l T 

W»ll* downgrMdIant from t e r m t 
t a t t ovtrttow pond Portntut W v T ana walla 

32S 32« 332 PEI-3 PEI-S ,;:iisoiM.rssii 3 0 S * 321 

Deep 
Well 

Deep 

WeU 

T!5ip 
WeU 

322 
-Di5p" 

Well 

328 PEI-4* PEI->* 

Arstnic 

Boron 

Lithiuin 

MangnwM 

Nickel 

Selenium 

0557 

0536 

0.037 

0.005* 

0.011 

0.010 

0.217 

0.484 

0.110 

0.001 

omi 
OXXK 

0244 

0.490 

0.198 

0.060 

0.011 

0.025 

0221 

0511 

0.177 

0.003 

oxni 

O.0O7 

0565 

0i02 

0544 

0018 

omi 
om? 

0102 

0377 

0.142 

0.078 

ojni 

OOOS 

0.473 

0.622 

0555 

0.009 

0.013 

0.023 

0208 

0544 

0248 

OJ041 

Dja36 

QXM 

0502 

0.734 

0222 

0.042 

ND 

oxn3 

0J»6 

0208 

0.411 

3.406 

0427 0546 

0.990 

0.232 

0.007 

8.651 

2.950 

0.026 

0570 

0.606 

0JS3 

0.002 

0.011 

0.004 

0X)80 

0.421 

0.133 

0.444 

0.099 

0.024 

0O20 

0.100 

0.042 

0.001 

0.011 

0.002 

0.030 

0.170 

0.058 

0.003 

0013 

0.004 

oxno 

0.084 

0.009 

0.009 

0.011 

0.002 

0.006 

0.111 

0.039 

0.002 

0.011 

0.003 

0.0O4 

ND 

0.024 

0.011 

ND 

0.004 

0.002 

0.129 

0.034 

0.001 

0.011 

0.002 

O.0O2 

0.147 

ND 

OSJTi 

ND 

O.0O2 

0.004 

0.175 

0.031 

0.088 

0.011 

0.002 

0.032 

0560 

OJ062 

0.078 

0.010 

0.007 

P a r a m e t e r s e l e v a t e d In Well 318 onl ) 

1 Beryllium 

{Cadmium 

Chromium 

Cobalt 

Copptr 

lion 

Lead 

[Molybdenum 

Silver 

|lhaUium 

[Vanadium 

23nc 

0.001 

0002 

0.002 

OXXB 

0.006 

0.OS9 

0.001 

OXMO 

0.013 

0.004 

0.001 

ojooa 

oa» 

0.001 

0.001 

0.001 

ooa 
0.005 

0D» 

Oixn 

OJOOI 

0.013 

OJOM 

ojom 

OXXM 

0.006 

0.002 

osxn 

osxa 

0.003 

O.OOS 

0.102 

O.0O1 

OiXX) 

0.013 

0.004 

0i!02 

01106 

0.013 

r 
0001 

OOOI 

oon 
oao 
OOOS 

OM* 

oon 
oax 
ami 
OJXM 

oom 
0007 

O J 0 O 2 

O.0O1 

O.0O1 

0002 

0003 

OOIO 

0.054 

oixn 

OJOOO 

0013 

0004 

own 
OiXB 

0.002 

0001 

ojxn 

ootn 

ooco 

OXXH 

ai96 

oon 
ODOO 

ojns 

OJ»t 

0001 

0.008 

0.01S 

0.001 

0.001 

0.001 

0:003 

OiXK 

ojoa 

oixn 

OJOOO 

oxn3 

0.004 

Qjtxa 

omi 
0.002 

OSXSl 

0.006 

oon 
OJOOi 

OJXM 

0 J 0 6 9 

eooi 

OJMO 

0in3 

OXM 

ojom 

0.002 

0.012 

ND 

0.000 

0.0OS 

ND 

0.017 

0550 

ND 

ND 

ND 

0in3 

ND 

0.020 

0.104 

0.021 

0.0O5 

0.005 

ND 

osar 

0520 

ND 

ND 

ND 

ND 

ND 

ND 

osm 

0.001 

0.001 

0.001 

0.003 

O.OOS 

0.079 

0.001 

0.001 

0.014 

OiXM 

0.001 

osm 
0.002 

0.001 

0.009 

0.001 

ND 

OSM 

ND 

0.004 

ND 

ND 

ND 

ND 

0.032 

0.0S7 

0.001 

OOOI 

0.005 

0.003 

0.004 

0.069 

0.001 

OOOO 

OSSli 

0.004 

0.001 

0.004 

0.006 

0.001 

0.003 

0.001 

0.003 

0.004 

0.041 

0.001 

0.001 

0.002 

0.003 

0.0O4 

0.069 

0.001 j 0.0O1 

0.000 

0.013 

0.004 

0.001 

0.004 

0.000 

0.013 

0.006 

0.001 

0.002 

0.029 0.005 

0.002 

0.001 

0.002 

0.003 

0.004 

0.069 

0.001 

0.000 

0.013 

0.004 

0.001 

0.002 

0.009 

ND 

ND 

0.001 

ND 

ND 

ossa 

osxn 

ND 

0.030 

ND 

ND 

ND 

ND 

0.001 

0.001 

0.001 

0.003 

0.004 

0.069 

OJMl 

0.000 

0013 

0.004 

0.0O1 

0.002 

0.006 

0.002 

OOOO 

0.002 

ND 

0.005 

0.685 

O.0O6 

ooai 

ND 

0.002 

ND 

ND 

ND 

0.001 

0.001 

0.007 

0.003 

0.006 

0582 

0.002 

O.OOO 

0.013 

0.004 

osm 
0002 

0.060 

• 0003 1 

osx» 

osni 

0033 

0JJ22 

1.100 

ooot 

0.001 

0370 1 

0.006 

0.040 

0.124 

0597 

Parameter related to »IH buildup In w l l « _ ^ 
|Aluminum | 0.077 | OOa \ 0SO7 \ OSBS | 0.080 | 0.141 | 0.023 | 0.023 | 0.185 | 7555 \ .44834 ' | 0.032 | 0.100 | 0.027 | 0023 | 0.023 | 0.023 | ND | 0.023 | 1.920 | 0502 | 0.680 | 

Notes : Metals not reported on this table w e r e detected at concentrat ions below representative levels or not detected. 
• A l u m i n u m In groundwate r from WeU 31? is probably a result of low-pH wate r leaching a l u m i n u m from soils, o r from former east overflow pond releases. 

' •* These weUs reflect representative g roundwa te r qual i ty. 
•** Values for Well 332 are not means; only one sample w a s available at the Hme this report w a s p repa red . 
WeU locadons a re s h o w n in R g u r e 4.4-6. 
N D » N o t detected. 
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o 
Section 4 Nature and Extent of Constituents of Potential Concem 

Table 4.4-15 
Mean Concentrations (mg/l) of Nutrients and Fluoride in Groundwater - Eastem Simplot Area 

Well 

Designation 

Well 
Designation 

Well 
Designation 

Wella In vicinity of gypsum ttack* 

I 300 306 313 3 l T 3 1 6 3 2 5 3 2 6 332 PEW PEI-5 

Ammonia 
Fluoride 

Nitrate 
Orthophosphate 
Phosphorus 

0.50 
0.16 

153 
176.25 
173.00 

0.50 
0.17 

2.11 

27.15 
26.05 

6.10 
0.40 

57.88 

23.75 
21.98 

0.35 
0.18 

637 
33.15 
33.30 

0.50 
0.13 

13.92 
61J8 
55.58 

2.00 
0.13 
24.35 

8.11 
7.71 

0.50 
0.15 
1438 

129.87 
100.87 

0.50 
0.30 

5.34 

31.70 
36.40 

ND 
0.11 
3.60 

86.25 
106.60 

0.20 
9.80 
1.83 

123.30 
147.25 

0.8 
0.7 . . „ . „ . . 

. . „ „ „ . 

Former mat overflow pond W»IIB 

Anunonia 

Fluoride 

Nitrate 
Orthophosphate 
Phosphorus 

23.90 

1317 

0.66 
2880 
2390 

Deep 

Wdl 

0.50 

0.16 

1.07 
103.83 
98.0 

13.87 

5.16 

66.70 
37.37 
34.20 

Deep 

WeU 

0.50 

1.47 

0.96 
0.08 
0.06 

0.50 

1.10 

2.45 
6^0 
6.30 

0.8 

"q.7' 
"45" 

"3.1" 

Portneuf River Area Welle 

305 321 322 328 PEM PEI-6 

t/.'^ R«pr«sentatlvft «'. 
;r,rcone>ntri it lori4t 

Ammonia 
Fluoride 
Nitrate 
Orthophosphate 
Phosphorus 

0.50 
0.49 
0.94 
0.05 
0.02 

D e ^ 
Wdl 
0.50 
0.15 
181 
0.03 
0.03 

Deep 
WeU 

0.20 

40.26 
0.02 
0.02 

030 
0.23 

Z19 
0.03 
0.05 

0.20 
1.76 
0.P9 
0.11 

0.50 
0.20 
1.64 
0.09 
0.08 

0.8 . . „ . .„ . 

Ts" 
..„..„.. 

Notes: Wells 305, PEI-4, and PEI-6 are included in the representative well network. 
Values for WeU 332 are not means, one data point was available at the time this report was written. 
Well locations are shown in Figure 4.4-6. 
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Section 4 Nature and Extent of Constituents of Potential Concern 

Table 4.4-16 
Mean Values and Ranges of Physical Parameteis and Major Ions in Groundwater - Eastem Simplot Area 

Well 
Dasignatlon 

IVeBs h) vhlnttr o l oyp*um t * e k » 

aoo PEM 

pH 
Mean spedfic 
conductance Ounhos/cm) 
Mean total dissolved 
soUd»(md/l) 
Tamperaturt range 
(degrees Celcius) 
Redox (milUvolts) 
Alkalinity (bicart>onate) 
Caldum 
Chloride 
Magnesium 
Potassium 
Sodium 
Sulfal* 

S70-5.81 

4918 

4555 

lS.2-173 
86 

423J 
4137 
96.0 
87.1 
14.8 
£85il 
24375 

6.21-6.43 

3747 

3832 

17.9-18J 
80 

1275J 
572.0 
117.1 
180.2 
30.7 
304J 
19725 

6J9-6J0 

4541 

4055 

16.0-16.9 
99 

859.0 
549.9 
1653 
173.4 
39.7 
297J 
1735.0 

&23-634 

4277 

3787 

18.0-185 
110 

11915 
4875 
1215 
2083 
285 
324.0 
16075 

6.16-6.27 

5015 

4705 

16.2-173 
86 

12355 
473.4 
1153 
2695 
315 
468.4 
21225 

653-6.46 

3391 

2895 

17J-18J 
95 

7215 
431.0 
1178 
125.1 
32.7 
241J2 
12285 

6.16-654 

5331 

4155 

16J-17.0 
91 

12925 
4M7 
1215 
299.7 
235 
581.4 
23635 

6.15 

4880 

4340 

162 

1050.0 
5005 
137i) 
208.2 
365 
456.4 
2330.0 

6.01-7.70 

4611 

4375 

16.1-16.9 
NM 
7515 
2935 
1185 
146.6 
11.4 
4255 
2365.0 

4.65-7.60 

2730 

2965 

135-18.9 
NM 
735 
1785 
92.9 
120J 
55 

2265 
15145 

6,9-8.9 

1052 

746 

11.4-17.9 
-38 to 255 

315.0 
105.0 
177.0 
42.0 
13.0 
610 
79.0 

W0n» downgrmdhnt m m formT 

3£i2^^Sll_ 
Portnmit fjhnr mrmm wullm 

PEM** 

pH HRffi '̂ffi'Fr^MI 
Mean spediic ^ ^ B H J U i 
cotvluctance ()imhos/cm) ^ ^ ^ ^ 9 1 ^ ^ l 
Mean total dlssolvid ^ ^ ^ H B ^ H 
soUds(mg/I) m H J j y U I J I 
Temperatttr* ranga ^ H i i ^ H H 
(degrees Celdus) ^ B B ^ K I ^ I 
Redox (millivolts) | | l | I I H R r i l l l l 
ADcaliiUty (tiicarlxmat*) IlillHPPPlliPI 

Caldum IHHSf^lfiS 
Chloride | | | l i | n | | | 
Magncsitmt PPBBp&fllVMI 
Potassium R H ^ S ^ S H P I 
Sodium U | i l | ( p ^ M 
Sulfate sSmS^&Wm 

Deep 
Wen 

556-6.14 

4595 

4143 

1&4-165 
80 

12475 
367J 
lUJO 
2175 
19.7 
524.4 
18475 

554-658 

3153 

2080 

18.4-215 
155 

476.7 
301.6 

9ao 
103.2 
26.9 
225.6 
939.0 

Deep 
WeU 

7.40-774 

527 

345 

145-145 
130 

1615 
465 
265 
14.4 
47 
34.2 
525 

6.44-659 

1359 

880 

13.6-145 
158 

3485 
1335 
69.0 
485 
115 
837 
2835 

752-7.42 

486 

363 

162-165 
65 

1345 
51.4 
46.0 
12.1 
5.4 
16.8 
335 

Deep 
WaU 

7J4-758 

788 

453 

13.0-135 
101 

2635 
72.6 
59.9 
29.9 
6.1 
32.4 
485 

Deep 
WaU 

7.25-9.40 

918 

446 

135-1654 

2755 
60.0 
535 
275 
6.4 
255 
455 

753-776 

854 

500 

12.9-135 
74 

292.7 
865 
555 
32.0 
65 
40.9 
475 

7.04-8.80 

817 

520 

12.4-15.17 
87 

2925 
735 
62.7 
315 
65 
367 
5M 

758-8.90 

816 

563 

12.9-1556 
104 

287.4 
745 
62.9 
30.7 
65 
375 
537 

6.9-8.9 

1052 

746 

11.4-17.9 
-38to255 

315.0 
105.0 
1775 
425 
135 
645 
795 

Notes: * Values lor WeU 332 ar* not means; only on* sample was available at the time Ails report was prepared. 
•• These virells reflect representative groundwater quality. 
Well locations are shown in Figuie 4.4-6. 
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Section 4 Nature and Extent of Constituents of Poiential Concem 

Table 4.4-17 

Activities of Radiological Parameters In Groundwater - Eastem Simplot Area 

( ) 

Sampling 
Eitnt 

Gro$$ mtphm 

GrotMhttM 

Radttim-226 

RmMnm-TSi 

Scp-92 

M u ^ 

I M H kl viefiiltf t f ffpuM ftMJfcf _ 

MT MS "nr I i r "iir ^ J T T H " s r -mr • R R -

ND 

ND 
Dcc.92 ND 

ND 

juwatro 

ND 

275 ±359 
4&5 18.65 

«}5 1950 

52.7 ±8.80 

8 5 

117 

2a9 

255 

755 

±650 

1250 
14.7S 

±757 

±3.73 

ND 
208 

3a4 

25.1 

12.8 

±1.89 

18.18 

1851 

±5.60 

ND 

175 13.08 
ND 

973 1&63 
ND 

8.69 1497 

165 15.63 

5.08 ±2.91 

ND 

8.18 

553 

16.43 

13.44 

) u n ^ 

Sep42 

28.4 ±44 

11.1 ±257 

Dec-92 9.91 ±5.90 
klal-93 42 19.92 

)ul.93 ND 

Sep-92 ND 
Dec-92 ND 
M a r ^ ND 

JuMa ND 

275 147 
38 1158 

33.4 14.75 
38.1 17.80 
457 ±8.40 

ND 
ND 
ND 
ND 

325 

31 

367 
27.4 
355 

14.40 

±1.90 
1&83 
±1090 
±457 

ND 
ND 
ND 
ND 

25.1 ±102 
257 ±2.07 
317 ±5.14 
495 111.00 
497 18.40 

ND 
ND 
ND 
ND 

287 119.40 

507 12.04 

18.9 1S.74 
303 ±9.47 
127 ±770 

ND 
ND 
ND 
ND 

26 ±5.19 
347 18.7S 
2a i 1459 

26.8 16.04 
337 ±8.74 
14 ±7.14 

ND 

27.10 ±454 

153 ±070 
ND 
ND 

ND 
ND 
ND 

ND 

ND 

14.70 ±370 

ND 

ND 

7.97 ±0.03 

ND 

11.7 ±15 

ND ND 

Sep92 
De^92 
Mar43 

)ul.93 

ND 
ND 
1.1 11.00 
ND 

ND 
ND 
31 1170 
ND 

ND 
17 ±150 
ND 
ND 

ND 
ND 
1 5 1080 
ND 

ND 
ND 

6 1150 
ND 

15 i a 9 
ND 
ND 

ND 
ND 
ND ND 

ND 

Notes:! 

Means were not calculated if only tJD 
was lepoiteJ or if only positive value 
lias been lepoiteu. 
Blanlcs • no anaiyaes performed 
' Welh In repinenlative netvrorlt 

Well lomHons l ie shown In riyiirel 4A 

mi l t mar Pcrtmamnr 
Panmaler 

Grot$ itlphit 

C r M s k t a 

luHtttti-Tie 

JtxHiim-228 

Sampling 
Evant 

Jun42 
S e p « 
Dec-92 
Mar43 

Jul-93 

ff'ff'i'WHIIII 
]tm91 
S e p « 
Deo93 
Mar«3 

JuMS 

D e c « 
M a i ^ 
JuW 

Sep-92 
Dec-92 
Mal-93 

)ut.93 

at' 
ND 
3.08 
2.98 
3.93 
2 5 

ND 
659 
557 
657 
9 5 

ND 
ND 
3.41 
ND 

ND 
ND 

2 
ND 

1045 
11.02 
±157 
±0.70 

±0L52 

±ft95 
±173 
±1.10 

±0 

±1.00 

m 
ND 
ND 
109 10.97 
257 ±153 
ND 

ND 
S.42 ±055 
552 lft91 
ND 
459 ±0.86 

H R H H ^ B I 
ND 
ND 
ND 
ND 

17 ±1.10 
ND 
ND 
ND 

Hi 

ND 
127 1037 

77 13.10 
655 10L49 

iU 

ND 
377 ±1.11 
ND 

452 ±15 
479 ±157 
459 10.81 

IVSfflMlMlliBISHBHBd 

ND 

ND 

ND 
ND 
ND 

ND 
ND 
ND 

Ki-4» PEI-J-

ND 
ND 
134 1156 
149 11.08 

• s i s n H H i 
12 13.00 

654 1059 
10.1 11.1 
21 ±1.95 

4.6 1250 
359 1055 
251 1059 
356 11.48 
ND 

9,1 12.9 
444 ia46 
454 1056 
ND 
4.1 10.80 

iii£4tBJjlKnnH9KX<£4HHHBIH 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

1 
15 11 
ND 
1.7 ±0,70 

ND 
ND 
5,4 115 
S5 10.80 

Bf^MMHMMIKMSnHffiMI 

iy»ff» dtwntnillml Inm lonntr t ts t tnrilow pond 

i i i 

ND 
984.4 1237 
1340 1657 
1690 1106 
648 ±445 

musmum 33.8 1450 
1163,19 119 

994 138.9 
60S 135 
397 129,8 

RisiQMMHWB 
ND 
ND 
ND 
ND 

i i i 

ND 
ND 

5.17 
ND 

I U 
1759 

197 
116 

ND 

ND 
ND 

1856 

1350 
12.04 

16.08 
155 

HMHMH 

3ii 

ND 
856 1178 
3,94 ±372 
ND 
ND 

Hi 

ND 
218 10.46 
379 ±173 
145 ±1,00 
ND 

7,1 13.7 
285 115 
26.4 1353 
337 ±7.15 
387 177 

iaynit l ND 
ND 
ND 
ND 

ND 
5.1s ±0.44 
5.76 ±1 
ND 
5.4 ±0.80 

mmmm ND 
ND 
ND 
ND 

4» 

2.6S 11,H 
ND 
ND 

115 ±177 
n . i ±159 
6.« ±1.04 

ND 
ND 
hTO 

1 
7 11 

78 11.1 
ND 
ND 

^.w^mimi 

ND 

ND 
ND 

ND 
ND 
ND 
ND 

ND 
ND 
ND 
4.7 ±0.80 

ND 
ND 
ND 

1 

93.H77COTMIC/1K/R1 
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Section 4 N«ture and Extent of Constituents of Potential Concern 

Table 4.4-18 
Organic Compounds Detected in Groundwater at Simplot 

Sampling 
PinnntBr Emit 

2-Butanone Jun-92 
2-Butanone Dec-92 

Acetone Jun-92 
Acetone Sep-92 
Acetone Dec-92 

Ethyl benzene Jun-92 

Methylene chloride Jun-92 

Tetrachloroethene Jun-92 

1,1,1-Trichloroethane Sep-92 
1,1,1-Trichloroethane Dec-92 

Trichloroethene Jun-92 

Xylenes, total Iun-92 

StSMIVOLA-mr. n R d A N t C COMPOUNDS 

Benzoic add Sep-92 
Benzoic add Dec-92 

Bis(2-ethylhexyl)phthalate Jun-92 
Bi9(2-ethylhexyl)phthalate Sep-92 
Bis(2-ethylhe!cyl)phthalate Dec-92 

Di-n-butyl phthalate Jun-92 
Di-n-butyl phthalate Dec-92 

Di-n-octyl phthalate Sep-92 

Diethyl phthalate Sep-92 

Dimethyl phthalate Jun-92 

PCBS AND rURANS 

Tetrahydrofuran Dec-92 . 

801 PH-1 PEW Pt1-4 

0.003 

0561 0S2t 
0.12 

0717 

OJJTJ 

0.001 

oxm 

osxa 

0.008 0.006 

0.001 
0.0J« 0 J } \ 3 
fl.0S4 fl.«!S 

0.001 

810 ' 812 3011 
— I M S •• 

304 807 i l t PEI-S 320 311 

0394 
0X126 0.1J 

0,22 1,85 
0.43 0.017 0.21 

0,01 

0,032 
6.0^1 

• 
0.001 

0.001 

0.004 

0.008 

0.028 

0.003 
0.001 

0.005 0,003 
0.016 
O.02f ^.m 0,017 0.606 

OSXl 

0.001 

0.001 

0.001 

0792 

1—fjrasi—1 
OnintnitlM Umll 

0.1 

0.005 

0.005 

0.005 

0.006 

0.005 

0.005 

no(W 

0.01 

0.01 

0.01 

Wdl locations are shown In Vigan 4.4-& 

JinuiryllM 
EMF Site Characterlzatton Siunmary «-H77e.l71MK 



Section 4 Nature and Extent of Constituents of Potential Concern 

Table 4.4-19 
Mean Concentrations (mg/l) of Metals in Groundwater-Joint Fenceline Area 

WEU Wells itnsmgritiitnt fmitt Sitttptet gypntm stocfc atid TMC potrnttMl sowres 

DESIGNATION 

Ahuiunuin 

Anenic 

Boron 
Cadmium 
.Copper 
[Lithium 
{Manganese 

NicM 

Selenium 
Vanadium 
Zinc 

Deep 
WeU 
ND 

050SO 

07677 
ND 
ND 

0.0481 
ND 

ND 

0.0020 
ND 

ND 

ND 

01180 
0.7943 

00006 
00116 
ai407 

01427 
ND 

aosQj 
00161 

ND 

m s ^ m 
ND 

05288 
06655 
O.003O 
00163 

05029 
11895 

0.0344 
0.0606 

00218 
0.0440 

mm^mm 
07000 
04481 

1.1908 

05064 
05122 
07594 
07323 

05673 

ai486 

ai368 

05087 

D s e p D e e p D e e p 
WeD WeU WeU 

0.9100 

0.0275 

04328 

aooio 
0,0050 

0,0899 

07152 

ND 

0,0171 

0.0400 

0.0181 

asaoo 
05031 
0.7820 

0.0010 
00253 
0.4786 

1.0629 
O0239 
01279 
0.03O7 

ND 

00965 

05519 
09994 

00003 
00161 
02495 
04500 

00117 
03426 
01876 

ND 

0.0379 
O.0O72 

ai281 
OOOIO 

O.0O4O 

0.0643 

0.0081 

0.0116 

0.0020 

O.0O2O 

0.0130 

00230 
0.0069 
0.1086 

OOOIO 

0.0040 

O0S16 

0.0010 

OOllO 

0.0020 

0.0020 

00049 

R e p r e s e n t a t i v e 1 

C o n c e n t i a t i o n s 1 
( u p p e r l im i t ) | 

0.68 

0,C82 1 
056 1 
0.O06 
0022 
0,062 
0,078 1 
0.01 

0.007 1 
0.124 

0597 1 

WELL 

DESIGNATION 

Wells immgradtatfmm Simplot gypttitn tfack onty 

Deep 

WeD 
West of gvpaum stack 

upflfaiaentol fonner calciner ponds 

1 A h i m i n u m 

A n e n i c 

jBoron 

j C a d m i u m 

C o p p e r 

1 Uthium 
[Manganese 
Niclul 
|SeIet)ium 
[Vanadium 
jzine 

05230 

0 5 0 3 8 

aiKB 
0.0010 

O.0O4O 

05225 

0.0040 

0.0110 

05092 

0.0020 

05080 

0.0465 
06244 
07497 
O0CS9 
O0057 
0,6162 
01019 
05110 
O0095 
00296 
00020 

0.0S30 
0.4860 
058)4 
00157 
0,0042 
05119 
05419 
0,0736 

aoi»4 
0,0218 
0L0275 

02151 

a0841 
0,4830 
05010 
05010 

ai949 
05049 
05110 
05049 
05055 
05075 

0.0230 
01437 
05135 
OOOIO 

00040 
01691 

aoiio 
0.0156 
0.0129 
0.0289 
0.0165 

O072S 
07204 
O8320 
0.0007 
0.0136 
02555 
06928 
O.OS53 
07142 

aa360 
0,0088 

07137 
05760 

05872 
OOOIO 

0 0 0 6 7 

0 1 8 5 3 

0 0 4 0 7 

OOllO 

00033 
00079 

O023O 

aoi39 
0,1472 

O.0O1O 

0.0O47 

0,0512 

0,0104 

0.0110 

00017 
0,0031 
0.0128 

aa230 
07377 
0530S 

aooio 
0,0040 
07270 
0,0995 
0,0110 
a0653 
0,OOS8 
0,0065 

00230 
03257 
07224 
0,0010 
00040 
04282 
00243 
00110 
00077 
00142 
O0070 

07240 1 

0,0025 1 
05184 1 
0.0010 

0,0143 

0,0308 

0,0652 

ND 

0,0090 1 
00125 

O0597 1 

Repiesenlative 
Concenttations 
(upper limlO 

068 
0032 

0022 

WELL 
DESIGNATION 

[Aluminum 
Aisenic 
|Boion 
Icadmium 
Copper 

lUthium 
[Manganese 
Nicl»i 

[Selenium 
[Vanadium 
|zinc 

fVww MffnMWfit/nHH Snf^iOr fyvflMH 

iMnmilHHpnmsi^^H 

05950 

0,0073 

aiaso 
ND 

ND 
0.0055 
0.0070 

ND 
0.0053 

ND 
0.0180 

01804 
00088 
0.0419 
0,0006 
00040 

0,0073 
0.0062 
0,0110 
00020 

a0(B8 
0,0266 

SflK»~« 
n e p r e s e n t s t l T e 1 

Concentiatfofia 1 

( u p p e r l imi t ) 

a68 1 
0032 
036 
0006 

0022 

O062 1 
0078 
0,01 
O007 

au4 
0597 1 

NotK ND> Not delected. 
Coneentrationa reported in this table are mean concentiatiora calculated fiom up to Hvc quarterly sairf>ling events, expressed in mg/L 
WeU locations are shown in Figure 44.6. 
* Anenic concentritions were significantly l>eiow means in tttese welb for August 1993 sampling event 
**CIassirKation of welb 312,324, and 331 as being downgradient of FMC poienlial sources subject to further evalualioa 
""Representative wells. 

93.1477c 177/AK/ik/M 

January 1994 
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Section 4 Nature and Extent of Constituents of Potential Concem 

Table 4.4-20 
Mean Nutrient and Fluoride Concentrations (mg/l) in Groundwater-Joint Fenceline Area 

WELL 

DESIGNATION 

WEU. 

DESIGNATION 

AnanotiM 

Pluorlda 

Nitrate 

Phosphorus, loul 

Deep 

Well 

ND 

089 

093 

002 

• 002 

ND 

076 

3.84 

4.81 

1674 

1050 

150 

165 

11350 

11450 

6.94 

039 

755 

13.16 

1470 

SBJill^tBflMBIllilllilllWMlBII'i' 'iJliyiU'ii llilBtiiil i ijftjljliHiWMi inJliiil. 
Deep Deep Deep 

WeU Wen WeU 

050 

041 

3.98 

044 

174 

1108 

051 

306 

86.06 

9078 

458 

0.67 

1083 

4.86 

5.12 

050 

080 

0.87 

002 

0.02 

aSD 

070 

078 

0,02 

0,02 

Repiesenlative 1 

Coneentrationa 

(upperllmit) | 

08 1 

0 7 

4.5 

15 

3.1 1 

Wdls dotojtgrmditittfrom Simptet gtfpmm «t«dk omhf 

lAnimonia 

|rhiond* 

JNitnte 

[Ortnopnospnale 

1 Phosphorus, total 

050 

017 

5L54 

2751 

19.18 

178 

018 

250 

166L75 

163.00 

35.95 

156 

31.07 

13456 

126.08 

050 

051 

150 

11.14 

14.46 

W d 

050 

071 

257 

26.03 

31.45 

3.00 

070 

2970 

21.00 

2630 

050 

1.05 

125 

16400 

12853 

0.50 

073 

0.89 

071 

023 

080 

070 

4.46 

29.92 

28.94 

Wast ofgypeum stack 

i^giadant of fannar caldner 

050 

070 

180 

9150 

87,80 

ND 1 

01405 

10720 1 

0,0463 

O0400 1 

Representative 

CoficenlnHofis 

(apper limit) 

0 8 

07 

4 5 

1 5 

W E U 

DESIGNATION 

WeOa uppoMtntfnm SItKplot gypnm 

Fluoride 

NHrat* 

Orthophosphate 

ND 

036 

065 

024 

O02 

0,50 

0,58 

075 

O.0S 

0,03 

Hac** 

Representative | 

(apper limit) 

0 8 

07 

45 

15 

3.1 1 

i: ND « Hot dtt tctcd 

ConeantraHoni rcfwitad In thli Ublt a n mean conccntraHom calculated from up to Ave quarterly tangling events, expressed In mg/L 

WeU locations are shown In Figure 4.4-6. 

* Representative welb. 

**Wd]s i l l , 324, arwl 331 «a bdng downgradient of FMC potential sources iubfect to further cwahiation. 

9S.1477clT3MK/ih/tl 
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section 4 Natiire and Extent of Constituents of Potential Concem 

Table 4.4-21 
Means and Ranges of Physical Parameteis and Major Ions In Groundwater -Joint Fenceline Area 

WEU 
DESIGNATION 

IPH 
[Mean specific conductance (junhoa/cm) 

Mean total dissolved solids (mg/l) 

Temperatuie Range (degrees Celcius) 

|Redax(inillivolb)' 
AUulinity (bicaibonate) 
Calcium 

Chloride 
Magnesium 

Potassium 
|Sodium 
IsuUate 

De^Wel l beep WeU beep WeU beepWeU 
759-753 

551 
358 

14.9-155 

141 
1615 

B 5 

355 
15.9 
5 5 

355 
575 

656-645 
2382 
1783 

15.9-1&6 
190 

S5&8 

2134 
1337 

87.9 
175 
165.4 

6275 

6.05-613 
4982 
4170 

14.4-15.4 
130 

11555 

313.4 
1515 
2907 

1211 
6957 
17845 

6.16-679 
3086 

2918 

155-165 
69 

7807 

409.4 
3055 
1685 

377 

4095 
996.6 

668-774 
1709 

1292 
1 4 5 - 1 6 L 9 

442 
396.4 

2187 
1497 

211 
16,6 

86,6 
407,4 

6.08-655 
4277 

4044 

14.3-14.9 
312 

1135.4 
387.4 

1614 
2093 
855 

607.1 
1711.4 

5.95-676 
3647 
2856 

175-175 
.3 

6910 
3395 

3640 
1575 
305 

2495 
924.0 

7,47 
564 
350 

162 
60 

156.0 
54,9 
29.0 
160 

65 
36.8 
555 

7.48 
521 
350 

145 
80 

1585 

507 
26.0 
155 

57 
34.6 
475 

Repiesenlative 1 
Levels 

6.9-85 
1052 1 
746 

11.4-17.9 
-38tD255 

315,0 1 
1055 1 
1775 
410 

130 
64,0 

79.0 1 

Weill devmgntdienifrom Simplot gfpntm rtmek only 

WELL 
DESIGNATION 
pH 
Mean specific conductance (^unhoe/cm) 
Mean total dissolved solids (mg/l) 
iTempeiatuie Range (degrees Ccldos) 

Redox (mUlivolts)* 
lAUcalinlly (bicaibonate) 
ICaldum 
Chloride 
[Magnesium 
Potassium 
Sodium 
Sulfate 

671-6.82 
2726 
2240 

165-16,8 
108 

6535 
4195 
1955 
1165 
16.7 
317 
7475 

6.07-674 

5102 
4410 

165-16.6 
131 

11865 
206.8 
1268 
4219 
314 
6132 
190S5 

606-6.13 
4700 
4322 

155-155 
83 

10755 
246.9 
121.4 
275.1 
355 
5700 
19340 

677-641 
3188 
2767 

197-195 
106 

8075 
3655 
116.8 
885 
505 
278,4 
9995 

633 -646 
3297 
2574 

19,4-2ai 
137 

721,8 
3115 
1177 
975 
257 
335.1 
12657 

6.17-6.29 
3771 
3017 

155-187 
131 

8365 
3335 
1612 
1337 
219 
2915 
1312.4 

5,82-5,98 
3558 
3627 

166-17.1 
95 

5577 
4345 
1140 
128.1 
275 
4585 
18100 

7.10-778 
756 
460 

165-175 
90 

2135 
74,7 
47.4 
21.4 
6.6 
455 
1195 

630 
3210 
2380 
177 
118 

6550 
2845 
1295 
1067 
175 
2825 
12005 

6,08 
4700 
4080 
16.1 
124 

10105 
311.1 
1415 
2965 
310 
5355 

22705 

6,43-668 1 
2558 
2682 

19.06-14.9 
90 

9335 
3985 
1215 
1255 
18,0 
1255 

10O45 1 

Repieaentallv 
Levela 

746 
11.4-175 

3155 
1055 

yfttu luiff I 'wli m tfpoiH SnMMtftfWMiffM stacJk 

WELL 
DESIGNATION 

:PH 
Mean spedfic conductance (pmhoe/cm) 
Mean total dissoWed solids (ii«/l) 

ltedox(mimvoltsr 
Ailtalinity (bicaibonate) 
iCaldum 
Chloride 
Magnesium 
Potassium 
Sodium 
Sulfate 

Mil^iMill 
672-682 

436 
1745 

155-17.1 

1565 
53.1 
435 
115 

5.9 
135 
13.0 

MMPffl^H 
' 

6.09-674 

442 
310 

135-15,1 
61 

1400 
467 
418 
115 
65 

205 
l i s 

Representative 1 
LeveU 
6.9-85 

1052 
746 

11,4-175 
•3810255 1 

3155 
1055 
1775 
410 
135 
64,0 

795 1 

Notts: Values reported b ftUs tibit are meait values calculated from up to five quarterly f ampling events. 
WeU locations are shown in Hgure 4.4-6. 
* Redox values arc one measurement only. 

**nuse n welb have only one temperature and pH measuremml; reporting ranges are not applicable. 
•*• Representative wells. 
**"*Wrib 312,324, and 331 as being downgradlert of FMC potential sources subject to further evaluation. 

W-1477«.174/AK7ih/IU 
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Section 4 Natuie and Extent of Constituents of Potential Concem 

Table 4.4-22 
Activities of Radiological Parameters in Groundwater - Joint Fenceline Area 

P a r a n i t n " 

brass atphm 

Crass M a 

ltailhm-22« 

]ta<N><i)i-228 

samplmg 
Event 

jun-w 
Sep-92 
Dec-92 
Mar-93 

)ul.93 

S,p-92 
Dee-92 
Mar-93 

)u]-93 

Dec.92 
MaM3 

lul-93 

S e p ^ 
Dec-92 
Mar-93 

Jul-93 

•• I !B • 

Deep Wen 
127 
5.12 
3,20 
159 
127 

^ 
656 
55 
557 
4.73 

iffm ^••fJD 
ND 
ND 
383 

ND 
3 5 
ND 
ND 

a . 7 
±171 
±0,60 
tl,OS 
±057 

w* 
±173 
±fl71 
±1.03 
±0.65 

i^J:i.t.i^i.'t> 

±550 

±15 

IZ3 

NU 
ND 
3.89 ±355 
ND 
ND 

217 ±43ir-
295 ±113 
34.4 ±633 
215 ±5.69 
ND 

J l . ' S a i i . : . . ' • • -
NU 
ND 
ND 
ND 

NU 
ND 
ND 
ND 

—m-
34 

165 
772 
3 S 
ND 

^W 215 
ND 
163 
ND 

*-"wrr;:;i.. 
ND 
ND 
ND 
ND 

b 
ND 
ND 
ND 

±77 
±070 
±3.19 
±377 

W ^ ± U 0 

±3.13 

±15 

13( 

NU 
4.11 
4.4 
ND 
ND 

S ^ 
857 
95 
797 
ND 

NU 
ND 
ND 
ND 

NU 
1 8 
ND 
ND 

±157 
±0.96 

W^ ±176 
±074 
1851 

mikm 

±1.1 

14] 

NU 
144 ±0,54 
759 ±175 
771 ±459 
ND 

" ° 2 l g ' ' ' H J ^ 
175 ±1,72 
ND 
29,4 ±5,67 
ND 

'.aasii:...^,.-. 149 ±061 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

"Tn ns in JOI" PEH" 1 
Deep Wdl UpgradiertolFMCPolenlUlSottRea | 

' N U 
754 ±0.77 
26.80 ±3.03 
2770 ±431 
ND 

i.UU ±i.90 
173 ±1,40 
ND 
8,71 ±5.75 
ND 

' ^ ^ ^ j j ^ m r r ^ ^ ^ J W ^ ^ 
2140 ±0.92 
2270 ±1.74 
77.40 ±4.49 
ND 

^..st(7*aA,^^\';..*.~t-^ 
1.19 ±055 
ND 
ND 
ND 

77.40 ±370 
65,70 ±6,97 
70.50 ±8.04 
ND 

* . M 4 t e M M 
±173 M H I 
ND 
ND 
ND 

IZSKl ±1JU 
ND 
ND 
ND 

NU 
ND 
ND 
ND 

bi ±5.1 
365 ±1,93 
49 ±6.11 

31.4 ±6.66 
ND 

iSl ±S.i 
237 ±178 
295 ±357 
185 ±4.71 
ND 

J s & £ , i i ; . ^ 
r j i ±057 
ND 
ND 
ND 

u ±a7 
ND 
ND 
ND 

NU 
457 ±0.89 
166 ±055 
494 ±1.06 
2 5 ±0.80 

14 ±130 
178 ±0.41 
ND 
ND 

^crw^if^"^^ 679 ±0.82 
5.87 ±07 
ND 
108 ±1,10 

7,95 ±0.49 
ND 
ND 

;^?i i£^; . : . : r - rmr^S-r- ;^!3\ 
i.bs m s i 
ND 
ND 
ND 

NU 
ND 
ND 

1 
1.7 ±1.D0 
1 ±0.60 
1 ±0.70 
1 ±0.60 

p p i p W 

ND 
ND 
ND 

1 
Faramcler 

uraai atphti 

Crass M a 

Ila4f«i<e-22S 

KaAim-228 

Sampltne 
Event 

Jnn-92 
S.p« 
Dec.92 
M a l ^ 

Jul-93 

S c p ^ 
Deo92 
Mar-93 

Jul-93 

&P-4-
Dec-9:: 
Mar-93 

Jnl-93 

Sep«l 
Deo.92 
Mai^93 

lul-93 

- 3 H - J W 

NU 
170 ±352 
250 ±12 
182 ±14 
166 ±119 

NU 
11 

ND 
3,67 
ND 

mvummmtma T i f i r 
914 ±1,69 
575 ±355 
59,1 ±7,01 
785 ±65 

NU 
16.4 
587 
17,4 
30 

ND 
ND 
1,67 ±071 

NU 
ND 
ND 
1.15 

NU 
135 ±150 
15 ±0,70 
ND 

NU 
ND 
4.1 
ND 

teM^MMN 

±0.03 

±105 

wmm 
17.98 
±5,47 
±951 
±6.0 

±016 

±15 

- J B | -

NU 
ND 
ND 
11 

ND 

NU 
35.76 
24.7 
547 
41.1 

ND 
ND 
ND 

NU 
ND 
ND 
15 

±752 

±250 
±457 
±12 
±7,90 

1050 

- S B IIB • i a m 
Deep Wen 

M ±5,70 
17,49 ±130 
23,7 ±5.14 
215 ±7.08 
23.9 ±415 

43,86 ±1,97 
308 13,92 
445 ±6.61 
335 ±473 

855 ±4,7 
135 ±154 
655 ±5,00 
ND 
ND 

mAmmit ' 16.95 ±3.50 
107 ±1.79 
195 155 
197 ±6.45 
977 ±2.45 

ND 
ND 
ND 

NU 
ND 
ND 
ND 

NU 
863 ±1,95 
ND 
ND 
5,98 ±254 

ND 
ND 
ND 

- T U j » -
DeepWen 

276 ±1.66 
ND 
ND 101 ±1.05 

338 
Deep WeU 

ND 

— 3 3 r • 

454 ±132 

JU 1 

ND 

ff? H,ffl 
30,4 ±1.67 
285 ±6.1 
168 ±8.67 
18.4 ±4.53 

215 ±5.10 
175 ±8.94 
267 ±750 

NU 
ND 
512 ±1.42 
5.75 ±1.47 
4.73 ±0.92 4.55 ±1.17 356 ±0.81 959 ±404 195 ±451 J 

d^ZL9IUiyfllUUfaik21(8hMHiitUdM^67nfllMlliilli 1 

flu ND 
ND 
ND 

3.63 ±052 
ND 
ND 

• ND ' ~ 
1 ±1.00 

ND 
ND 

NU 
ND 
6il ±090 
ND 

3 ±1.10 
ND 
ND 
ND 

1.1 ±0.90 
74 ±170 
ND 

».*ji , i i i iafmi*» 

ND 
ND 
ND 176 

ND 
ND 
ND 1.00 

±07 

±07 

ND 

ND 

ND 

ND 

ND 1 

ND 

1 
** These wcDs are part of representative groundwater network 
Means were calculated ortly where two or more values were reported 
Blanlcs « Not analyzed hfD > Not Detected 

WeU locatiofu are shown In Figure 4.4-6. 

«-1477c.t7S/AK 

January iWT 
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r- Section 4 Na tu re and Extent of Constituents of Potential C o n c e m 

Table 4.4-23 
Constitaents Found At or Below Representative Levels in Groundwater from Offsite WeUs 

All Otlsite Monitoiing Wells HepresenUtlvi Wells 
(IS Weill) 

Patametsr 

Number of Samples Analyzed: 127 
RanBe(a) 

Mean Min. Max. NOS Mean 

Rang* 

(2S.D.)(b) 

o 

roMitfovrovsfi>.«.ym 

AUcalinity, caifoonale 

METALS ^iinity/D 

0.0 0.0 to 0.0 

Metob Presoit »n Grtnmiwaltr in EMF Study Arta 
within RepresentatmConcentraticms 

Antimony 
Lead 
Molybdenum 
Silver 

OiJS 
0.001 
0.02 

a004 

0.05 
0.001 
0.01 

0.002 

M r i a b Present in Croundxpater in EMF Study Area Detected at 
Cornxntralions Occasionallif above Representative Concentrations 
Barium 
Mercury 

0.13 
0.0003 

Metab Presoit in Gfoundmater fn Oflsite VIetts 
vrilhin Representatioe Concentrations 
BeryUium 
Chromium 
ThaUium 
Zinc 

0.001 
aooi 
aooi 
a024 

0.02 
OilOOl 

aooi to 
aooi to 
aooi to 
0002 to 

Additional Meiak Detected in Groumhoater in Offsite Wdls 
near Detection l imits or Rqiresentative Concentrations 
C a d m i u m 
Nickel 

nJlnA^ r̂co f̂POIIKln ;̂ 

0.002 

om 
OSXXA 

0.01 
to 
to 

0.06 
0.003 
0.07 
0.004 

1 2 
0.0020 

0.003 
O W l 
0.005 
0.126 

0.008 
0.09 

GeneraUy no t detected (See Table 4.4-27 for details) 

127 

34 
46 
45 
36 

106 
54 

41 
73 
39 
60 

44 
37 

1.2 

0.12 
0.002 
0.03 
0.004 

0.12 
a0006 

0.002 
0.005 
0.040 
0.059 

0.003 

am 

ND to 

0.04 
ND 
ND 

0.002 

0.02 
ND 

0.0007 
ND 

0.040 
ND 

0.001 
0.01 

to 
to 
to 
to 

to 
to 

to 
to 
to 
lo 

to 
to 

0.20 
0.006 
0.07 
0.006 

0.22 
0.0013 

0.003 
0X112 
OJOW 
0397 

0.006 

om 

(a) Min • Min imum detec ted va lue . Max •: Maximimi, N O S t N u m b e r of Samples i n w h i d i parameter detected. 
(b) S.D. a s t a n d a r d Deviation. K a n g e b m e a n ± two t imes S tandard Deviat ion 

N D = Results for aU samples be low detection U m i t 

January 1994 
EMF Site Characterization Sunimaiy S>-l07U7(/AK/n 



Section 4 Nature and Extent of Constituents of Potential Concem 

T a b l e 4.4-24 

Metals (Concentrations in Offsite Groundwater 

Paramoter 
Arsenic , 

Boron, 

lUth ium, 

Manganese , 

Selenium, 

IVanadlum, 

(mo/l) 

total 

dissolved 

total 
dissolved 

total 
dissolved 

total 

dissolved 

total 
dissolved 

total 
dissolved 

'Paramete rs Detected Stmrad 

jCadmium, 

Nickel, 

total 
dissolved 

total 
dissolved 

A l u m l n u n ^ 

Q j p p e r , 

Iron, 

total 
dissolved 

total 
dissolved 

total 
dissolved 

UNIMPACTED WECCg 
Portneuf River R s g l m e 

and WtDt SOS, 807,609,620 

NOA>33 
Msan (±$D) Min. Max. NOS 

0.005 
ND 
0.15 
ND 

0.029 
ND 

0.002 
ND 

0.003 
ND 

0.002 
ND 

(±0.002) 0.(Xt2 
ND 

(±0.05) 0.09 
ND 

(±0.CO4) 0.022 
ND 

(±0.001) 0.001 
ND 

(±0.001) 0.001 
ND 

(±0.000) 0.002 
ND 

0«)9 
ND 
025 
ND 

0.039 
ND 

0.004 
ND 

0.005 
ND 

0.002 
ND 

22 
0 
26 
0 
26 
0 
9 
0 
17 
0 
8 
0 

ettlly /it Gmiaulwtt ter h i Cyffslte E M F W e l b 

0.001 
0.001 
0.01 
ND 

(iO.0002) OSXXB 
(±0.0002) OXXXB 
(±0.003) 0.01 

ND 

0.001 
0.001 
0.02 
ND 

9 
9 
8 
0 

Ssaec^fSUti trJaWdlConstnietbmMa^rl 

0.1 
ND 

0.005 
ND 
0 3 
ND 

(±024) 0.02 
ND 

(±04X13) 0.004 
ND 

(±056) 0.07 
ND 

0.93 
ND 

0.012 
ND 
2 

ND 

14 
0 

'S 
n 
0 

B a n n o c k R a n g * R e g i m e 
RepressntaUva Well Idaho Power and WaUs 
500,502,504.508, 514,518,518, NPH, 
Rowlands, Tank Farm, TW-111, TW-11S 

N O A - 5 S 

Maan (±SD) Min. Max. NOS 

OSXff 
0.007 

0.11 
0.08 
0.039 
0.041 
0.011 
0.004 
0.003 
0.002 
0.004 
0«)5 

0.001 
0.001 
0.01 
ND 

III 

O.03 
0.06 
0.005 
0.002 
059 
ND 

(±0.005) 0.002 0.02 
0.007 0.007 

(±0.03) 0.06 0.18 
0.08 0.08 

(t0.013) 0.013 0.075 
(±0.002) 0.04 0.042 
(tO.019) 0.001 0.08 
(±0.002) 0.003 0.006 
(±0.001) 0.001 0.006 

0.002 0.002 
(±0.005) 0.002 0.02 

0.005 0.005 

(10.0002) 0.0001 0.001 
0.001 0.001 

(+0.(10) 0.01 0.01 
ND ND 

(±0.01) 0.02 0.06 
0.05 0.05 

(tOXXE) 0.004 0.01 
0.002 0.002 

(±1.1) 0.05 4.4 
ND ND 

38 
1 

34 
1 

41 
2 
20 
2 
27 
1 
19 
1 

18 
1 
13 
0 

16 
1 
15 
1 

22 
0 

Michaud FlaU Reglm* 
Wells 501,515, and Undley 

NOA 
Mean (±S0) Min. Max. 

0.007 
ND 
0.19 
ND 

0.048 
ND 

0.003 
ND 

0.003 
ND 

0.003 
ND 

0.001 
ND 
0.01 
ND 

0.04 
ND 

0.042 
ND 
0.06 
ND 

(±0.003) 

(±0.12) 

(±0.016) 

(±0.003) 

(±0.001) 

(±0.002) 

(±0.000) 

(±0.00) 

(±0.03) 

(±0.036) 

(10.01) 

0.004 
ND 
0.07 
ND 

0.026 
ND 

O.0O1 
N D 

0.002 
N D 

0.0O2 
N D 

0.001 
N D 

0.01 
N D 

0.02 
N D 

0.004 
N D 

0.05 

N D 

0.011 

N D 

0.41 
N D 

0.074 
ND. 

0.006 
N D 

O.0O5 
N D 

0.006 
N D 

0.001 
N D 

0.01 
N D 

0.07 
N D 

0.083 
N D 

0.0-7 

N D 

NOS 

6 
0 

6 
0 

8 
0 

3 
0 

6 
0 

3 
0 

2 
0 

2 
0 

3 
0 

5 
0 

3 

0 

IMPACTED WATER 
Wells 503,505,517.518, TW-9S, TW-12S, 
Frontier, Old Pflol House, and 
Batiste Spring 

N O A . 3 4 

Mean (±SD) Min. Max. NOS 
0.027 
ND 

0J6 
ND 

0.067 
ND 

0.463 
ND 

0.005 
ND 

0.015 
ND 

0.002 
ND 
0.03 
ND 

0.03 
ND 

0.005 
ND 
0 5 
ND 

(±0.015) 

(iOJ5) 

(±0.023) 

(±0.485) 

(±0.005) 

(±0.036) 

(±0.002) 

(±0.03) 

(±0) 

(±0.001) 

(±1) 

0.002 
ND 
0.12 
ND 
0.03 
ND 

0.001 
ND 

0.002 
ND 

oota 
N D 

0.0004 
N D 

0.01 
N D 

0.02 
N D 

0.004 
N D 

0.05 

N D 

0.05 
N D 

0.88 
N D 

0.104 
N D 

l i l 
N D 

0.019 
N D 

0.14 
N D 

O.008 
N D 

0.09 
N D 

0.08 
N D 

0.009 
N D 

2.7 

N D 

31 

0 

30 
0 

31 
0 

24 

0 

23 
0 

14 
0 

15 
0 

14 
0 

11 
0 

12 
0 

20 

0 

REPRESENTATIVE 
CONCENTRATIONS 

aULXa) 
0.032 

036 

0.062 

0.078 

0.007 

0.124 

0.006 

0.01 

0.68 

0.022 

1.1 

Abbreviations'. S D " Standard IXnriillon; Min. a ItOntmum; Max. ~ Maximum; N06°Numbcrofsample9ln9tatlslicalcalculalions(samples widi concentratloru below detection l imi l -v r id i ' l )*qua l i f l e r - ru t i iKluded) ,ND3be lowde l« t i i ^ 

(a) 2 S.D. s Mean for 16 representadve welts plus Ivro dmes Standard Deviation for Ihe 16 welb. 

(b) Secondary Standard. NR=" Not currently regulated. 

93-1477c.l57/AX/ili/Rl January 1994 
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Section 4 Nature and Extent of Constituents of Potential Concem 

Table 4.4-25 
Nutrient and Fluoride Concentrations in Offsite Groundwater 

Parameter 

Ammonia (NH3 as N ) 

Nitrate (NCO as N) 

Orthophosphate (P04 as P) 

Phosphorus, total 

Fluoride 

UNIMPACTED WELLS | 
Portneuf Rlvar Regime 

and Want 60*. 607,609.620 

Mean 

05 

2.9 

0.04 

0.04 

0.2 

(±SD) Min. 

(±0.0) 0.4 

(±0.7) 1.7 

(±0.02) 0.02 

(±0.03) 0.02 

(±0.1) 0 2 

NOA 
Max. 

05 

4.6 

0.12 

015 

0.4 

• 0 
NOS 

9 

33 

25 

30 

33 

Bannock Rang* Regime 
Representative Well Idaho Power and WeDs 
500,602. 604,508,514,516,519, NPH, 
Rowlanda, Tank Farm, TW-111, TW-11S 

NOA-0 
Mean (±SD) Min. Max. NOS 

05 (±0.0) 05 05 13 

1.4 (±0.6) 05 4.6 52 

0.03 (±0.01) 0.02 0.07 36 

015 (±0.75) 0.02 4.6 37 ^ 

07 (±0.2) 0.2 1 52 

Michaud Flats Regime 
Welb 501, SIS, and Lindley 

Mean (±SD) Min. 

05 (±0.1) 0.4 

33 (±2.6) 1.6 

0.03 (±0.01) 002 

0.03 (±0.02) 0.02 

05 (±0.1) 0.4 

NOA 
Max. 

05 

77 

0.04 

0.05 

0.6 

• 0 
NOS 

3 

9 

7 

7 

9 

IMPACTED WATER 
Wells 503,505,517,518, TW-9S, TW-12S, 
Frontier. Old Pitot House, and 
Batiste Spring 

Mean 

5.6 

7.1 

67 

73 

0.6 

(±SD) 

(±18) 

(±65) 

(±13) 

(±14) 

(±0.4) 

Min. 

07 

15 

0.06 

0.06 

07 

NOA 
Max. 

72 

33 

72 

77 

13 

•34 
NOS 

16 

34 

34 

34 

'26 

REPRESENTATIVE 
CONCENTRATIONS 

e t M M 

0.8 

45 

15 

3.1 

07 

(a) 2 S.D. a Mean lor 16 representative wells phis two times Standard Deviation for the 18 well*. 

M-1477cl5»/AX/.h/ia Januaty 1994 
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Section 4 Nature and Exterit of Constituents of Potential Concem 

Table 4.4-26 

Concentrations of Major Ions and Physical Parameters in Offsite Groundwater 

Parameter 

\cOMMONIONS<mt 

Alkalinity, 
bicaitxmate 

Caldum 

Chloride 

Magnesium 

Potassium 

Sodium 

Sulfate 

pH 

Spedflic conductance 
(junhos/cm) 

Temperature ("Q 

TDS (mg/l) 

|Rcdox(mV) 

UNIMPACTTED WELLS | 

Portneuf Rivar Regime 
Representathfs Wells 510,511,512,513 
andWells50«,507,509,S20 

Mean (±SD) Min. 

'1 
• 

280 (±13) 241 

761 (±12.9) 44 

505 (±137) 20 

307 (±33) 23.8 

6.4 (±0.6) 4 3 

41.4 (±6.1) 30.9 

55 (±11) 41 

7.04 

776 (±81) 593 

13.6 (±1.4) I Z l 

485 (±40) 420 

120 (±30) 76 

Max. 

304 

99 

707 

35.6 

7.4 

535 

90 

93 

855 

17.6 

580 

154 

NOS 

33 

33 

33 

33 

33 

33 

33 

25 

25 

25 

33 

7 

Bannoek Rang* Reglm* 
Reprssentalhre Well Idaho Powsr and Wefls 
500,502.504.508,514,516,519, NPH, 
Rowland*, Tank Farm, TW-111,7W-11S 

Mean (±SD) MIn. Max. 

176 (130) 126 266 

49.4 (±9.4) 15.4 77 

343 (±17.1) 16 104 

17 (±35) 103 32 

5.1 (±1.4) 2.9 8.8 

333 (±11) 15.4 81 

45 (±13) IS 95 

7.1 10.11 

581 (±174) 403 1110 

14 (±27) 105 22.8 

325 (±60) 160 570 

59 (±43) -28 122 

NOS 

52 

51 

48 

52 

52 

52 

51 

39 

39 

39 

50 

10 

Welts 501 

Mean 

205 

86 

166.6 

315 

9 

823 

111 

1176 

12.1 

700 

70 

Michaud Plats Regime 
515, and Lindley 

(±SD) MIn. 

(±52) 162 

(±24) 46 

(±757) 103 

(±9.4) 20.8 

(±3.4) 47 

(±53) 337 

(±51) 70 

7.09 

(±515) 639 . 

(±2.4) 8 

(±269) 470 

56 

Max. 

300 

120 

276 

453 

13.6 

1535 

186 

9 

1759 

153 

1120 

83 

NOS 

9 

9 

9 

9 

9 

9 

9 

7 

7 

7 

9 

2 

IMPACTED WATER 
Welh 503, 505, 517,518, TW-9S, TW-12S, 
Frontier, a d PHot House, and 
Batiste Spring 

Mean 

284 

99 

119 

. 40 

44.6 

92 

183 

1256 

14.4 

850 

1 37 

(±SD) 

(±54) 

(±23) 

(±92) 

(±12) 

(±507) 

(±44.9) 

(±92) 

(±479) 

(±15) 

(±313) 

Mia. 

189 

53 

34.9 

19.9 

6.4 

34.9 

61 

632 

596 

10 

370 

-117 

Max. 

355 

163 

274 

65 

138 

175 

574 

.733 

1956 

18.1 

1340 

137 

NOS 

34 

34 

34 

34 

33 

33 

34 

24 

24 

24 

33 

7 

REPRESENTATIVE 
CONCENTRATIONS 

(2S.D.)(a) 

315 

105 

177 

42 

13 

64 

79 

6.910 9.4(b) 

1052 

11.4 to 17.9 

746 

(a) 2 S.D. a Mean lor 16 representativs wells pKi* two Ume* Standard Deviation for the 1S wells. 

(b) 9.4 pH Is thought to be an outlier. 8.9 pH Is ttie upper representative value. 

»-1477t: l»MX/ih/!0 January 1994 
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Section 4 Natxire and Extent of Constituents of IVtential Concem 

e-

Table 4.4-27 
Organic Compoimds Detected in Groimdwater in Offsite Wells 

Sampling 
Panmitir Dili 

2-Butanonc Jun-92 

lAcctone Jur)-92 
lAcelone Sep-92 
kcetona Dec-92 

Carbon disulfide Jun-92 

Ethylbenzene Iun-92 

^etraeWoroethen* Jun.92 
^etnKMoroethene Sep-92 
ffetratWoroeflicne Dee-92 

Toluene Iun-92 

jTrfcWoroelhene Jun-92 
TrfcWoroettiene Sep-92 

Xylene., total Iun-92 
Xylene!, total Sep-92 

SEMIVOr.,«T7r.E OKGANIC COMPOt/NDS 

Bls(2-elhylhexyl)phthalat* Iun-92 
Bi>(2-«*ylhexyl)phlhalal« Sep-92 
Bia(2<ediylhexyl^hthalate Dec-92 

Di-n-bulylphlhalat* Dee-92 

Di-n-octyl phthalate Dec-92 

Diediyl phthalate Iun-92 

p imeAyl phthalate Dec92 

Hsprssentatx* LmHAmimpima a r n s 
Portntol RIvsr Reglnta 

611 

0.044 

0.027 

0.003 
0.001 
0.003 

0.017 
0.013 
0.012 

0.002 

813 

ooot 

.0.1 

0i)33 

ojxn 

UilnfictiJIMI 
EOT 

OJXX 

0.481 

OSM 

0.003 
0MI2 

osm 

OAM 
0.003 

509 

1,656 

0.168 

0.002 
0.003 
0J)03 

0.005 
0O06 
0.011 

Bannodi Ring* Rtglm* 

IMmfadW Willi 
E02 TW-11S 

0.108 
0.12 

osxa 0.001 

0.004 0.005 
0.003 

Mlthand Flits Rtglm* 

UnlminctidtWill 
501 

IW 

0.002 

0.011 
0.001 

0.002 
0.01 
0.014 

" lmp.cl.ilWBll. 

503 

071 

O.0O4 

0.001 
0.003 
0.012 

505 

0.001 

0.002 
0.011 
0.007 

o.(xn 

0.002 

Frontier Old PIM 

0.007 

0.00] 

0.001 

TW-12S 

377S 

0.002 

0.002 

0.001 

0.019 

TW-9S 

oxxn 
0.001 

0.001 
0.005 

0.004 

: 0.004 

Practical i 
QutntRitlon 

Lhiills 
(mgfl) 

0.1 

ODOS 

OOOS 

0.01 

0.01 

0.01 

OiXS 

0.005' 

O.00S. 

OiXB 

0005 

«-lC7e.l77/AX 
EMF Dran Pago 1 ol 1 

lanuary 1994 
EMF Site Oiaracterization Summary 
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Section 4 Nature and Extent of Constituents of PotenBal Concem 

<j(iii' Table 4.5-1 
Potential Sources of Concentrations of Parameters in Springs and Gaining Reach of Portneuf River 

l,__. 

P i r t m a t t r 

Alkalinity, bicarbonate, m g / l 

Ca ldum, m g / l 

Chloride, m g / l 

Magnesium, m g / l 

Potassium, m g / l 

Sodium, m g / l 

Sulfate, m g / t 

Spedfic conductance al 25-C, jimhos 

pH 
Temperature, "C 

Total dissolved solids, m g / I 

Nitrate (NO3 as N) , m g / l 

Orthophosphate (PO4 as P), •"'g/l 

Phosphorus, t o t a l m g / l 

Fluoride, m g / l 

Aluminum, m g / l 

Antimony, m g / l 

Arsenic m g / i 

Barium, m g / l 

BeryUium, m g / l 

Boron, mg / I 

Cadmium, mg / l 

Chromium, m g / l 

Cobalt, m g / l 

Copper, m g / I 

I r o a m g / i 

Lead, m g / l 

Uth ium, m g / l 

Manganese, m g / I 

Macury,D\g/I 

Molybdenum, m g / l 

Nidcel, m g / l 

Selenium, m g / l 

Slhrer, m g / l 

Thallium,' m g / l 

Vanadium, m g / l 

Zinc, m g / l 

Rtprtsenlathrt Brantfwatir 
CHIC n t n n less 

(IB W1II4 

7 5 I 0 3 1 5 

M I o l O S 

I « l o l 7 7 

11 to 42 

410 13 

7to64 

14 to 79 

387IO10S1 

6.9 to 9.4 

11.4 to 17.9 

175 to 746 

NDtaO.8 

M D t o 4 j 

NO t o l a 
NDto3.1 
aiBtoO.7 

MD to 0.6a 

0.0410 0.20 
MD to 0.031 
0.02 to 0.22 

0.0007 to O-OtB 
NDta0J« 

0.00110 0.006 
ND to 0.012 

0.002 to 0.033 
MD to 0.022 
NDto l . l 

ND to 0.006 
ND to 0.062 

NDIoOmt 
MD to 0.0013 

N D to 0.07 

0.01 to 0.01 

MD to 0.007 

0.002 to a 0 0 6 

0.04 to 0.010 

MD to 0.124 

N D to 0397 

OigrMlMrt 
Wells 

t m m t l k t m m W 

l i s to 196 

33 to 73 

35 to 54 

l ^ t o 3 5 

41012 

10 to 31 

«lo47 

2MIO70S 

6.9 to 9.4 

1310 19 • 

I63to46« 

NDtoO^t 

03 to 17 

NDtoOJ3 

NDIoOJl 
0.1to0J 

MDIoOS* 
aOlloO.23 
htDlDO.021 

ao2toai6 
a002 to 0.002 

NDIOOL39 

NDtoOinS 
NDIoO.OOt 
NDtoODlO 
MD to 0.027 

NDtoaSS 
MOtoOJlOS 

a003 to 0013 
NDIO0JM7 

NDtDOOOll 
NDtoaOZ 
ttDlo0.tn 

0.0002 to 0.008 

0.001 to o j n 

N D 1 0 0 . 0 M 

N D to 0.10) 

N D to 0.794 

OygrasMt 

••"• . . 
rHUM Hitrl*) 

226 to 370 

90 to 101 

23 to (2 

2310 39 

StoS 

2SI0S6 

35 to 74 

611 to 933 

7.1108.9 

12 to 15 

394toS91 

NDtoO.9 

a 9 l 0 4J 

NOtoOX 

NDI0O.U 
aitoO.4 

N D I a a 9 

NDIoaiO 
0.001 to 0.009 
0.07 to 0.19 

OlOOM IS 0.004 
igDtoOJ7 
ND to 0.002 
NDIoAOIS 

0.008 to 0.021 
NDIo0iB6 

NDIOI.2 
NDtoOAie 

0.020 to 0iM3 

NDtoND 
ND to 0.0013 

NDtoOOR 
I4DUND 

0.0001 to 0.008 
NDtoOXa3 

tmiaNO 
N D to 0 3 3 1 

N D to 0269 

••nni 

540 

5«1 
141 

206 

200 

369 

2,400 

6,495 

2.9 

19.5 
10,000 

18 
1.1 

2,500 
2,000 

740 

270 
ND 

0.288 

O J l 
0.062 
2.80 

l.Sl 
2.87 

OSliS 

0.630 

78 

osnt 
0.434 

«.90 
I^D 

O.U 
2.0 

0.030 

0J)13 
0.04S 

11J 
1 5 J 

WaUli; 

1240 

374 
119 

210 

18.6 

S3« 

1,800 

4,404 

6.2 

16.7 

3,970 

ND 

I J 

91 

91 
0.14 

aot 
0.07 

0.271 
0.13 
ND 

0.59 
0.001 

0.002 

ND 

QSIU 
0.21 

ND 

0J!20 
0.150 
MD 
ND 
ND 

0.019 
osn3 
ND 

0.079 

ND 

TW-12$ 

lanNck Haaitt 

220 

98 
60 

37.4 

1 9 J 

95 .8 

210 

978J 

6.4 
14.8 

731 

1.1 

6.7 

31 

33 
1.05 

ND 

ND 
0.034 
0.04 

0.002 
0 3 1 
0.003 

0.002 
0.01 
ND 
0.40 
ND 

0.078 

0.13S 
0.0002 
ND. 

0.05 

0.011 
ND 

NO 
O.OOS 

0.018 

Well 327 

iamMklMKt 

356 

134 

73 
iSS 
11.6 

8219 

290 

1,359 

6.6 
14J 

865 

MD 

24 

6 J 
6.8 

1.05 

ND 

NO 
0.031 
0.10 
ND 
0.17 

O.0O3 

0.001 

ND 
0004 

0.01 

ND 

0J )S7 

ND 
ND 

ND 
ND 

0 .007 

MD 
ND 

0.007 

0.021 

F t n t i n Will 

laiMdillaiiliT 

274 
87 

50 

31J) 

6.8 

57 .1 

170 

1,048 

7.0 
14.1 

610 

ND 

1.6 

2 J 

2.2 
. 0.S 

ND 
ND 

0.020 

0 .15 

ND 
0,14 

ND 
0.001 

MD 
ND 

ND 
0.001 

0 .045 

NO 

0.0009 

ND 
ND 

0.003 

0.003 

ND 
ND 

0.035 

Well SOI 

rSnlSIf RIVtn 

328 

105 
68 

35.0 

7.8 
68 .7 

230 

1,166 

7.1 
14.6 

795 

2.2 

3.9 

4.2 

4.4 
1.1 

5.4 
0.06 

ojns 
0.13 

ND 
0.17 

0.001 

0.001 

MD 
ND 

5.1 

OJXtt 
0.044 
0X187 

0.0010 
0.03 
0.01 

0.006 
MD 
ND 

0.006 
0.018 

Will 809 

PMMalllml*! 
287 

74 

57 

293 

6.2 

40.0 

82 

903i 
7J 
13.4 

SOS 

MD 

23 

0.08 

0.08 
03 

0.08 
ND 
0.005 
0.15 
ND-
0.16 
MD 

0.001 
0.009 
ND 

OJO 
ND 

0.031 
ND 

0.0003 
MD 
ND 

osxa 
ND 
ND 

ND 
0.005 

••list* 
»»rl»|W 

•amek tanOI 
195 

63 

44 

22.4 
73 

42.6 

81 

662.3 

7.1 

11.8 

405 

ND 

2J 

0.88 

0.91 
0.6 

ND 

MD 
oxoe 
0.05 
NO 
0.12 
ND 

oxm 
ND 
0.004 
ND 

0.003 
0.051 
0.007 

ND 

MO 
NO 

0.008 
MD 

0.004 
0.006 
ND 

WlllS04 

iMfiack lliii|tl*l 

163 

44 

31 

14.2 

4.6 

32.4 

50 

550.0 

7.9 

14.7 
316 

MD 

1.2 

0.03 

0.06 

0.8 

1.05 
0.05 

0.006 
0.06 
MD 
0.13 
ND 

0.002 
NO 
MD 

NO 

0.002 

0.041 
ND 

0.0003 
ND 
ND 

0004 
MD 

MD 

MD 

0.026 

TW-tll 

• » « k t n w l > l 

179 

52 
31 

17.1 

3.8 
3\S) 

49 

4993 

7.4 

123 
300 

MD 

13 

0.03 

0.03 

0.7 

MD 
ND 

0.003 

0.07 

0.002 

0.0» 

0.001 

ND 
0.010 

0.006 

0.28 

0.002 

osm 
ND 
ND 

NO 
ND 
ND 

0.002 

MD 

MD 
ND 

TW-111 

• n M c k a a t a l i l 

196 

51 
30 

16.9 

5 J 

36.0 

40 

5253 

73 

13.6 
289 

ND 

1.4 

0.03 

0.06 

0.8 

ND 

NO 
0.00s 
0.07 
0.002 
0.08 
0.001 
ND 

0.010 
ND 

2 J 2 
ND 

con 
0.040 
ND 
ND 

MD 
0.002 

NO 
ND 

0014 
ND 

(•) Hydrogeochemical regimes. 
(̂ ) Batiste ^r ing groundwater samfdlng statioa 
Bold o Concenttations exceeding all representative groundwater concentrations. 
Halk m Concentrations exceeding concentrations in upgradient wdls for the gjven hydrogeochemical regime. 
ND - Not detected/below detection limit. 
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Section 4 Nature and Extent of Constituents of Potential Concern 

Table 4.5-2 
Potential Sources of Elevated Levels of Parameteis at River Station SW17 

o 

Paranater 

Alkalinity, bicarbonate, mg / l 
Calcium, m g / l 
Chloride, m g / l 

Magneaum, mg/ l 
Potassium, mg/ l 

Sodium, mg/I 
Sulfate, m g / l 

Specific conductance at TS'C, ^mhos 

pH 
Temperature, "C 
Total dissolved solids, mg / l 

Ammonia (NH3 as N), mg/ l 
Nitrate (NO3 as N), mg/ l 
Orthophosphate (PO4 as P), mg/ l 
Phosphorus, total, mg/ l 
Fluoride, m g / l 

Aluminum, mg/ l 
Antimony, m g / l 
Arsenic, mg / l 
Barium, m g / l 
Beryllium, m g / l 
Boron, mg/ l 
Cadmium, mg/ l 

Chromium, m g / l 
Cobalt, mg/l 
Copper,mg/l 
Inm,mg/1 
Lead, mg/l 
Lithium, mg/l 
Mangaixese, mg/l 
Mennuy, mg/l 
Mofybdenum, mg/I 
Nickel, mg/l 
Seleniimv mg/l 
Silver, mg/l 
Thallium, mg/l 
Vanadium, mg/I 
Zone, mg/l 

Gross alpha 
Gross beta 
Radium-226 
Radium-228 

Raprasantatlva 
Groindwater 

ConcaatratloM 

75 to 315 
40 to 105 

ND to 17.7 
11 to 42 
4 to 13 
7to64 

14 to 79 

387 to 10,5? 
63 to 9.4 

11.4 to 17.9 
175 to 746 

ND to 0.8 
ND to 45 
ND to 1.8 
NDto3.1 
0.03 to 0.7 

ND to 0.68 
0.04 to 0.20 
NDtp032 
0.02 to 0.22 

0.0007 to 0.003 
NDto036 

Oini to 0.006 
ND to 0.012 

0.002 to 0.033 
ND to 0.022 
N D t o L l 

ND to 0.006 
ND to 0.062 
ND to 0.078 
ND to 0.0013 

N D t o 0.(r7 
0.01 to 0.01 
ND to 0.007 

0.002 to 0.006 
0.04 to 0.040 
ND to 0.124 
ND to 0397 

ProdBction 
Wall Watsr 

FMC-lW 
lO/BOW 

187 
87.6 
96 

27.7 
11.2 
50.1 
142 

925 
7 3 
133 
585 
NA 
1.9 

0.45 
0J5 
0.4 

NA . 
NA 

0.0115 
0.113 
NA 
NA 

0.003 
0.006 
NA 

0.004 
0.041 
0.001 
NA 

•0.0394 
NA 
NA 
NA 

0.0025 
0.004 
NA 

0.0061 
0.0106 

IWW DItcb 
Watar 

( P t e M i ) . . 
FSWIWWOI (•> 

9/92W 

324 
141J 
1620 

22 
74701 
1450J 
8400 

NA 
NA 
NA 
7460 

288 
18.4 
2210 
2590 

61^ 
7.66J 

ND 
1.7591 
0.27 

ND 
453 

oxmij 
ND 
ND 

0.163 
4.99J 
ND 

1599 
0.187 
ND 
0.19 

/ 0.17 
4.217J 
0.035 
0.318J 
0.83 
5.25 

18650 
10358 

Sirfsca Watar 
(PbaMl) 

SW17(*> 
Mna7/B2-

4/9/03m 
188J 
67,7 
54.6 
22.6J 
8.4 

47.7 
65.4 

738 
852 
17.6 

4033J 

ND 
1.29J 
0J2J 
0.64 
0.65 
1.02 
ND 

0.0063J 
0.081 
ND 
038J 

osxxa] 
0.002J 
0.008 
0.015 
0.413 
0.002 
0.049 
0J023 

ND 
ND 

0.013 

0.0053 
0.0029J 

ND 
0.0271 
0.039J 

5.80 
4.89 
0.94 
050 

Sarfaca 
Watar 

(PhaaalQ 
IW17««» 

7/98W 

196 
64.7 

23.8 

6.9 
29.7 

35 

340 
05 

057 
0.08 
0.14 

03 
1.88 

ND 
0.0029 
0.114 

osm 
0.09 

ND 
OJOOI 

osm 
0.007 
1.465 
OSMl 
OSJl? 
0X)48 

ND 
ND 
0.01 

ND 
ND 
ND 

0.002 
0.020 

ID 
9.90 

050 
050 

Notes: 
(O Sample ID. ND = 
0>) Sample date. NA = 
Bold = Concentrations exceeding all 

Not detected/below detection limiL 
Not analyzed. 
representative groundwater concentiations. 

J = Estimated valne. 
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Section 4 Nature and Extent of Constituents of Potential Concern 

'ijaiay 
Table 4.5-2A 

Analysis Results for Additional Water Samples Collected from IWW Ditch 

Panmtter 
AUdlinity, bicoboralt 
AUolMty.cariHiratt 

.Aluminum, total 
lAmmonlatNWutJ) 
Antimony, liissdved 
Antimony, toltl 
Anenic. dissolved 
Antnic total 
Baiium. dissolved 
Barium, total 
Beryllium, dissolved 
Beryllium, total 
BoroTV dissolved 
Borotv total 
Cadmium, dissolved 
Cadmhinv total 
Caldum 
Caldum, <ilssolv«l 
<3iloilde 
Chromium, dissolved 

<:oUt.<lissoIve<l 
Cobalt, total 
Copper, dissolved 
Copper, total 

Fluoride 
Iroiv dissolved 
Iron, total 
Lea<l<llsaolvea 
Lead, total 
U t h k u v d l ^ v e d 
Lithtun, total 
Magnesium 
Majfi'iewliiiili iliwilweil 

Mangano^tobd 
Mercury, cUsvilved 
Memiry, total 

Molytxlemmv. total 
Hiclcel.clls«>lv«l 
Nickel, total 
KIilrale(N<»asN) 
Orthophosi^te(I>04ssPt 
pH 
Pt\osphorus^ tola] 

- KtCSnipir • 
IKIC04IW 

VllM 
. t i*fort»i . 

nisttliM 
ikin 

irt> 0LO6 

6ii7 0.01 

M> 5.00S 

at) t)jiioS 

M d.01 

m iMS 

" w •• Ai 

MB A.OU 

tto dooOS 

" N b • iHS 

058 0.02 

0> •• o n i 

P h a s e II S a m p l M 

0307IW* 

M a 
..Ba|ii1a<_ 

Ma 
OailHlH 

168 

0 
( I .W 

S.0i3 
u • 

1645 
tOtf • 

U 
U 
U 
U 

u 
(V0M<7 

i.Keu 
ftfl»17 
10815! 
4.081 -

i.m 
M T M l " 

ueu 
(uxn 
A.U1 

u 
u 
J 
J 
u 
u 

ana 
a.Wi37 

78 
(LMIU 

Eoai*- I 
&U577 
dUftU 

awu 
I M l l l " 

U I 

u 
i i 
OJ 

UM 
6.ea~ 
{.on 
8.8M 

OLSUO* 

i . « \ a 

u 
u 
u 
u 
u 
u 

i i . i»K 
a.um 
HlOii u 
awu 
t t O K 
j i M M r 
0.013 

- 5 5 1 S M -
0.011 
Iflll" 

u 
u 
u 

• u 
• u 

u 
• I S 
6H1 
t i 

SMS 

0307tWB 

Vilaa tala 
(ninin 

170 

A 

A.MS U 

A . U 2 H 

im u 
UffiU 1 " 

0.091 U 

uiasft 

njm 

OSXTSt 

t M I U U 

u 
M M U 

AAH U 

AJUU U 

KSBU 
i jbaa u 

AAU u 

(UHl U 

U 7 

A.U 
M 

S.515 

DI071WE 

Vihn l a t a 
g n t i n a r 

170 
0 

ftoa 
b a i 
OJ 

0.U5 
A.04S 

U 
U 
U 
U 
U 

• A C M S 
6.t6in 
6.tea} 
i.attii 

0.001 

1 0.001 
U 
U 

ftlMM I 
fl.lMS! J 
lOOM I 
i . i tm 1 
awis 
ii.iBS\i 

8S 
O.OOJH 
0.toi>J I 
0.00047 
O0087( 
0.01033 
OOIOU 

1} 

u 
i i 
0.7 

0.0« 
6.6ii 
0.001 
0.001 ' 

0.0t541 
O.OiSi} 

20.i4Ji$ 

u 
" 
u 
u 
u 
u 

M.»437 

4.ooai 

0.0001 
OOOOll 

mi 
imn 

0.011 
0.011 

u 
u 
u 
u 
u 
,u 

) j i 
0.4U 

i j 
0.4W 

ttSOTIWF. 

VllM 
Hatei tat 

M a 
IMII Ia t 

178 

0 

&m 
&023 
0.5 

0015 
b.6ti 

U 

U 
U 
U 
u 

0 . 0 0 ^ 
0.00471 
O.OMS 
0.08288 

OOOI 
OOOI 

. u 
u 

0.154J ] 
Biiiai 

0.0641 

I 
1 
I 

mtm 
85i»31S 

78 
0.00209 

6.0OS6J J 
0.00557 
0.00847 
00128$ 
0.014M 

u 
u 

« 
0.7 

6.M 
a o 6 » 

aooi 
6061 

t-um 
0.04427 

u 
u 
u 
U 
u 
u . 

2&47M 
20^0442 
0.06445 u 
0.00919 

0.00007 

0.61355 
A613 
4011 
OiOll 

• u 
u 
u 

. u 
u 
u 

U l 
0.6S3 

87 
0855 

0307IWB 

Vila* M a 
QnlHIar 

194 
0 

0.028 

o*a 
U 

0.045 
6.645 

U 

U 
U 
u 
U 

0.01044 
0.00739 

0.08144 
0.08397 

6.001 
0.001 

U 
u • 

0.17254 I 
0 L 1 8 I 4 5 

OMl 
6.661 • 

T 
U 
u 

44J4502 
44.44875 

83.57 
0.00202 

0.00282 T 
0.0073 

0.00542 
0.0I0J3 

0.0153 
u 
u 

&2 
0.4 

0M5 
0AS5 
0.001 
OMI 

0.04417 
0.0457 

u 
u 
U 
u 
u 
u 

21181562 
20J1424 
0.06458 
S.0O845 
0.60604 
OMii 

6.615 
0.013 
0.011 
0.011 

u 
u 
u 
u 
U 
u 

I.U 
0 J 8 5 

8.8 
0.47 

OSOTIWH 

M M 
Ib»aita4 

M a 
taallflat 

188 
0 

0.022 
Oi 

0.045 

^ • ^ > a 600438 

U 

U 
U 
U 
U 
V 

060741 
aos jTJ 

608443 
0.601 
6.601 

U 
U 

11W27 J 
022324 
0.001 
6.661 

; 
u 
u 

45.54515 
45J4284 

82.57 
066265 
O.00Q76 J 
000949 

600471 
001307 

601001 
u 
u i l 

0.4 
6045 
0.045 
aooi 
6601 

664408 
004434 

u^ 
u 
u IJ 

u 
u 

2105442 
21.00255 
160747 
101201 
106664 
000009 

a013S3 

4613 
4611 
0011 

u 
u 
u 
u 
u 
u 

m 
0JS3 
8.8 
0.44 

B307IWN 

M a a 
»He i l a4 

M a 
taalintr 

180 
. • 6 

1623 
4623 
05 

0.O45 
" 1 6 4 5 . 

U 
U 
U 
ll 
u 

djlOBTS 

460457 
0.07541 . 
408255 ' 

0.001 

1001 
418435 
418744 

u 
u 
J 
J 

0.0024 J 
10628 J 

4452338 
41.5878 

SO 
aoa22i 

I 
0.06421 
0.00876 

0.064 
0.0105 

u 
u 

4.2 
a7 

0.069 

0.045 
0.001 

• OJOl 

404244 
164427 

u 
u 
u 
U 
U 
U 

2124464 
20J)2045 

6.064 
OSM/U 

0.(X)01 

0.00005 
1013 
4013 
OJOII 

0.011 

• u 

u 

u 
u 
u 
u 

1J4 
0 J 3 8 

as 
0 J 9 5 

tnoTiwf 

Villa 
Rapertta 

M a 
Qnnnet 

164 
0 

0.023 
6.623 
Oi 

0.645 
6.045 

V 
u 
u 
u 
u 

106847 
0.00433 
408637 
6.0855 
0.001 

• t m 
u 
u 

• 417555 J 
0.23457 

• O.001 
0AM 

J 
u 
u 

43.11855 
42J0142 

80 
0.00208 
400282 I 
0.00428 
400845 
400512 
461271 

V 
u 

• . i l 

0.4 
6.045 
4045 
OJOl 
0.001 

404532 
0.04704 

u 
u 
u 
u 
u 
u 

2412105 
15J0084 
400551 
400723 
0.66645 
6.00011 
402427 
401565 
4011 
6.611 

u 
u 
u 

• u 

u 
u 

1.13 

03 
9 

0335 

Maaaal 
niaaal 
tawlH 

V 6 S •• 

6 
0.0i« 
O.OUS . 
Oi5 

0.0325 
0.022S 

0.06544125 
0.00686571 

408221125 
033355571 

0.0065 
0.0605 

417557125 
415451 
i.66ii 

0.0014557 
44i4113I4 
64.1223138 

1TSSSS71 

106282571 
O.0O7585 

000844857 

i.6Hti75 
0.0041107 

i n 

O.Ak5 
0.0345 
6.0005 
0.0665 

10224025 
0.0231434 

^ 0 3 8 4 0 7 5 
0.06362558 
TOB^SSn^ 
0.0000375 

5 J 1 4 W 5 
0.0073154 

0.007] 
0.0055 
0.0055 

1.225 
0.407375 

1774 
0.48125 

•• W e l h U 
R n a i a l V a l a a a 

MInlMa 
V i h a 

RaMrtai 
176 
0 

MailnB 
Valaa 

V n t i M 
199 
5 

oaa 
" O J • 

0.054 
Oi 

6.005 
• 0 i ) 6 4 5 " 

0.00362 

"40625 
4674 

415 
40044 
0.0054 
1 0 5 2 5 -
114 

0.001 0.063 

6.054 
-0 .004 • 

0.0667 
41.4 

6J7135 
0 . 0 0 4 -
0.0142 

45.7 

285 
6.005 

40618 

44.1 
0.013 
101 

4003 

o.oa 
0.002 

1027 

0.0043 

L07 
0604 
401 
OMI 
0.0O1 

132 
0.017 
4145 
osxa. 
40O2 

403314 
• I U • 

4055 
115 1 

0.001 
0.001 

4002 
40182 

6.dodS 0.00047 

• 0.013 . 442 

0.007 
• 0.47 
• 0.02 
•• i j ^ i f 

0.02 

102 
477 
0.64 
842 
434 
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Section 4 Nature and Extent of Constituents of Potential Concern 

Parairater 
Potassium 

Potasshmv disacdvad 

Redox 

Seleniuav, dissolved 

iSdenlum, total 

Silver, dlssolveel 

Silver, total 

ISodlum 
Sodium* disBcxvM 
Sp9oBc comivctuicMt I t 29 C 

SuUata 

T c m p o t t m 

n u D i u m , total 

l l ia l l i inn , dlsadved 
Total dIsaolvedsoUJs 

Total aunenilBlsoUds 

Vanadium, total 

&K,<)l>solve<l 

Z inc total 

tUJ Io l i g ld i l J l c i lT l t l . . 

Crosaalpha 
Groeabeta 

Ra<Umiy224 
R.<11U^H223 ' 

Notes 

Italic tavBcatis Fhan n mean 

I T data qiialifler Indlcalea r 

NEIC Sample 
iiEieo4nr 

M M 
(aatrtal 

t t lael lsa 
UaH 

N D 4o6S 

Ub 6 M ~ 

Ht> A.61 

N D 462 

valut calculated using e 

noeted value u non di 

wrted vahie ta esdmatai 

Table 4.5-2A (Cont'd) 

Phast II Samples 
03071WA 

M a t M a 
•aiimar 

7i647» 

7.81833 

120 
4662 U 
1002 U 
1664 U 
4004 0 

S&10S32 

57J6854 
1351 
TS 

22J 

looi u 
1601 U • 
450 

4 U 
406! U 

100442 U 
aoi8«« u 
101508 U 

1.12 U 
ISA U 

1 U 
1 u 

• w t e l f the value of n r 

itecl"(ND). 

0307m 

Valaa 
NaaaitMl 

M a 
Oaamiar 

7J4387 
V 

t M " 
ooot " 

S2JftM5 
S93 

183 

4001 U 
460 
i 

SAI2a 
U 
U 

401232 U 
• • ' • - • • 

u 
S.17 

1 

• 1 

diaaulta. 

U 
0 
U 
u • 

DlOTtWE 

Valaa 
Rattrt t^ 

M a 
Oaallllat 

8Jt367) 

M5454 
103 

4002 
6.062 
0.604 
4001 

U 

U 
U 
V 

41.15135 
40.13437 

«44 
75 

211 
4001 
1661 

U 
u • 

490 
4 

466355 • 

6.06555" 
0.01379 

u 
u 
u 
u 
U ' • 

2 
• 4 . 5 4 •• 

1 • 

1 

u. 
u 
u 
u 

OSufiWf 

Vria. 
W f tft>4 

M a 
Oaaimar 

9J27D7 

5.41424 
58 

1662 U 
4062 U 
40A4 U 
1604 U 

54J4S27 
5434558 

684 

78 
233 
1661 U 
4661 U 
436 

4 U 
0.00425 U 
0.00412 U 
6J6803 U . 
iJ6ttt U 

• 

2 U 
5.71 U 

1 U 
1 U 

0 3 0 7 m 

V. l» 
,Rs^si1a4 

la ta 
OHOnar 

&12173 

826541 
81 

4.662" 
6.062 
6.004 
0.004 

U 
U 
U 
U 

58.134 
58^5575 

200 
72 

24^ 

0.001 „ u 
"6.00151 

410 

4 

400245 
400525 
0.61468 
6.61137 

u 
u 
u 
u 
u 

2 
" 4.42 

1 

u 
U 
u 

4 i 

03D7nvN 

M a t 
R a t t t l t l 

M a 
_«aallflei 

829607 

824445 
81 

4002 
6.602 
B.064 ' 
0.064 

U 
U 
U 
u 

5516455 
55.1!'844 

260 
80 

24.2 

0.061 
4061 

u 
u 

440 
4 

466475 
40023 
O.WJii 

401544 

u 
u 
u 
u 
U 

3.42 

5.53 

1 
1 

u 
" 
u 

B3071Vnl 

Valaa 
. .^t | t l1al_ 

la ta 
B n i m a i 

7.89505 

7J9391 

IU 
1062 
4062 
1604 
0.004 

U 
u 
u 
i ; 

57.1622 
5488515. 

454' 
77 

18.7 
aooi 
4661 

u 
u 

440 
« 

0.002 
400377 

6.604J7 
101538 

u 
u 
u 
u 
u 

2 
5.1 
1 
1 

" 
u 
u 
u 

OSOTIWf 

valaa 
Raatitt^ 

M a 
aatllflat 

&045 

7.42304 . 
101 

0.062 
6M2 
40O4 
4064 

U 
U 
U 
U 

55.18787 . 
54.71665 

712 
69 

US 
4001 

" 4 0 0 1 • 
U 

. , .y ., 
1810 

4 
0.00304 
0.00515 
406845 

'6.01835 

u 
u 
u 
U 
u • 

2 
4.05 

I 
1 

u 
u 
u 

• u 

Meat i t 
n a t a l 
tatiplaa 

8J9807143 

ETS236S5 
5515 
i M i 
OMI 
OJOl 
0.002 

5Ji514313 
434.875 

75.1428571 

21.4375 
0.0005 

0.0M4243 
414J!5 
415 

TO!iHI17r 
0.0015553 
0.M53454 
O.0091736 

Wei I i i 
l aaga t l Valuta 

MlBlnna 
Val i t 

• t t t r t i l 
5.9 

Maihtam 
V t lM 

V t a i i t i l 
i 2 J 

1 
40 

0.002 
OJlOl 
0.663 
O.O02 

47.4 

153 
• 1042 

0X031 

•"4605 
0.004 

57 
1 

414 
38 

14.8 ' 
4000S 

547 
. ^ j . . . 

183 
0004 

1 
350 

1 
0.0045 
0.002 
6.063 

40051 

0.007 

112 
0.0157 
0.045 

2 
SJH 

1 
1 

i J 
• 112 

1.5 

IJ 

^ „ . 
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Section 4 Nature and Extent of Constituents of Potential Concem 

Table 43-3 
Typical STP Effluent Quality<a> 
Pocatello STP, Pocatello, Idaho 

1 Parameter 

BOD5 

Total suspended solids 

Ammonia-n i t rogen 

pH 

Dissolved oxygen 

Electrical conductivity 

Arsenic 

Cadmium 

C h r o m i u m 

Copper 

Lead 

Mercury 

Nickel 

Boron 

Silver 

Molybdenum 

Zinc . 

Total cyanide 

Concentration Range(l>) 

<20 

<20 

10-33 

7 ^ - 7 5 units 

6 -7 

1.7 - 2.1 mS/cm 

<0.050 

<0.020 

<0.010 

0.008-0.019 

<0.05-0.010 

<0.0001 

<0.002-0.030 

0.260-0.380 

<0.001-0.004 

<0.005-0.020 

0.022-0.054 

0.007-0.023 

Average Concentration 

* 

0.012 

0.0016 

0.012 

0.323 

0.0018 

0.0067 

0.031 

0.016 

Notes: 

(a) Data collected during 1989. 

(b) All units are mg/l unless otherwise noted. 

Source: Qty of Pocatello, Idaho, 1989. 
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Section 4 Nature and Extent of Constituents of Potential Concem 

T a b l e 4.5-4 
P a r a m e t e r s w i t h E leva t ed C o n c e n t r a t i o n s i n Surface W a t e r 

Spring Groups 

1. Batiste 
System 

II. Swanson III. East IV. Papoose 
Road Side System 
System System 

River Locations 

SW20 
througli 
SWl 6 

SW17 SWl 2 

Metals 

Arsenic 

Lithium 

Arsenic Arsenic Arsenic^*) 

Boron<»> 

Copper<''> 

Common Ions and Specific Conductance 

Potassium 

Sodium 

Sulfate 

Specific 
conductance 

Sulfate Sulfate 

Specific Spedfic 
conductance conductance 

Sodium<»> 

Sulfate^") 

Potassiiim 

Sulfate 

Specific 
conductance 

Nutrients 

Nitrate 

Ortho­
phosphate 

Total 
phosphorus 

Ortho- Nitrate Nitrate 
phosphate 

Total 
pho^horus 

Nitrate<"> 

Ortho-
phosphate^^J 

Total 
phosphorus^") 

Fluoride<'> 

Ortho­
phosphate 

Total phosphorus 

Ammonia 
Sodium 

Nitrate 

Notes: 

<•> Phase I RL 

*> Phase I and Phase II RI. 
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Section 4 Nature and Extent of Coristituents of Potential Concem 

Wi*' 
Table 4.5-5 

Mean Concentrations of Metals Present in Surface Water 
for springs Studied from 1992 through 1993 

Parameter 

(unlit In mg/l) 

Arsenic 

Tota l 

Dissolved 

Bar ium 

Tota l 

Dissolved 

Boron 

Tota l 

Dissolved 

L i t h i u m 

Tota l 

Dissolved 

Vanad ium 

Total 

Dissolved 

1 ' Batiste System 

Batiste 
Spring 

SWl 4 

0.015 

0.032 

0.083, 

0.061 

0.19 

0.18 

0.051 

0.053 

0.018 

0.004 

Batiste 
Springs 
Drainage 

SWll 

0.006. 

0.003 

0.107 

0.086 

0.21 

0.19 

0.034 

0.038 

0.029 

0.029 

11 • Swanson 
Road System 

Swanson 
Road 
Spring 

SW15 

0.007 

0.010 

0.123 

0.114 

0.28 

0.21 

0.044 

0.041 

0.026 

0.034 

111 - East Side System 

Spring-fed 
Springs near Pond at 

STP FMC Park 

SW13 SW09 

0.003 

0.003 

0.114 

0.112 

0.24 

0.22 

0.036 

0.042 

0.013 

0.003 

0.003 

0.004 

0.104 

0.089 

0.10 

0.10 

0.023 

0.023 

0.030 

0.026 

Spring Group 

Papoose 
Spring 

• SW07 

0.003 

0.005 

0.095 

0.075 

0.19 

0.23 

0.031 

0.033 

0.032 

0.003 

Papoose 
Springs 
Drainage 

SW06 

0.004 

0.003 

0.094 

0.081 

0.10 

0.20 

0.033 

0.037 

. 
0.023 

0.057 

IV 

Papoose 
Springs 
Drainage 
Channel 

SW5F(«) 

0.002 

0.002 

0.077 

0.079 

ND 

ND 

ND 

0.024 

ND 

ND 

• Papoose System 

Papoose 
Springs 
Drainage 
Channel 

SW5E(") 

0.004 

0.003 

0.074 

0.076 

ND 

ND 

N D 

0.027 

N D 

N D 

Papoose 
Springs 

Discharge 

SW05 

0.004 

0.003 

0.103 

0.089 

0.09 

0.12 

0.036 

0.035 

0.024 

0.067 

Siphon Road 
Spring 

SW04 

0.003 

0.003 

0.064 

0.062 

0.08 

0.15 

0.038 

0.039 

0.006 

ND 

Twenty 
Springs 
(East) 

SW02 

0.004 

0.002 

0.760 

0.063 

0.10 

0.11 

0.037 

0.O39 

0.006 

ND 

Notes: 

(a) Sainpled only in April 1993. 

NA t not analyzed. 

ND = not detected/below detection limit. 

Reference: 
Means for RI data calculated from four rounds of sampling: July and October 1992, and February and April 1993. Samples with results reported as below detection not used in calculation of 
individual station means. Station mean reported as ND if all sample results below defection. 
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Section 4 Nature and Extent of Constituents of Potential Concem 

• i W 

Table 4.S< 
Mean ConcentraHons of Metals Present in Surface Water for River Sampling Stations Shidied from 1992 through 1993 

Parameter 
(unlit In mg/l) 

Aluminum 

Total (4 events) 

Total (3 events) 

Total (Apr-93) 

Dissolved 

Arsenic 

Total 

Dissolved 

Barium 

Total 

Dissolved 

Boion 

Total 

Dissolved 

Copper 

Total 

Dissolved 

Iron 

Total (4 events) 

Total (3 events) 

Total (Apr-93) 

Dissolved 

All River 
Samples 

Mean lor 
17 ttatlont 

' 0.73 

0.18 

1.27 

0.11 

0.005 

0.004 

0.101 

0.096 

0.20 

0.1S 

0.007 

0.007 

0.56 

0.10 

1.2S 

0.05 

SW2S 

0.35 

0.17 

0.90 

ND 

0.004 

0.004 

0.104 

0.092 

' 0.33 

0.17 

0.009 

0.003 

0.50 

0.06 

0.94 

0.06 

SW24 

0.49 

0.16 

1.47 

0.08 

0.005 

0.004 

0.101 

0.094 

0.22 

031 

0.003 

0.003 

054 

0.09 

1.46 

0.09 

SW23 

0.66 

0.22 

1.55 

ND 

0.004 

0.C03 

0.103 

0.094 

0 J 3 

0.14 

ND 

ND 

0.63 

0.14 

1.61 

ND 

Losing-Reach River Station Means 

SW22 

0.85 

0.30 

1.40 

0.02 

0.006 

0003 

0.100 

0.093 

0.12 

0.15 

ND 

0.003 

0.43 

0.12 

1.37 

O02 

SW21 

0.83 

0.30 

136 

ND 

0.005 

0.003 

0.099 

0.088 

0.11 

0.18 

ND 

ND 

0.54 

0.15 

1.34 

0.09 

SW20 

0.44 

0.12 

1.08 

ND 

0.007 

0.006 

0.102 

0.099 

0.13 

0.16 

ND 

ND 

0.33 

0.15 

1.13 

0.02 

SWl 9 

0.51 

0.17 

1.54 

0.20 

0.007 

0.003 

0.104 

0.104 

0.2S 

0.20 

ND 

0.022 

0.61 

0.13 

156 

0.05 

SW18W 

0.07 

0.07 

NS 

ND 

0.007 

N D 

0.109 

0.108 

0.12 

0.13 

ND 

N D 

0.07 

0.07 

NS 

N D 

SW1S 

0.53 

0.13 

1.73 

0.10 

0.007 

0.003 

0.090 

0.095 

0.19 

0.19 

0.005 

0.005 

0.54 

0.18 

1.61 

0.03 

Group 
Mean 

0.52 

0.18 

1.38 

0.10 

0.006 

0.004 

0.101 

0.096 

0.19 

0.18 

0.006 

0.007 

0.47 

0.12 

1.38 

0.05 

River Station 
SW17 
Mean 

8W17 

1.02 

ND 

1.02 

ND 

0.006 

0003 

0.081 

0.096 

0.38 

0.23 

0.015 

0.011 

0.41 

0.09 

1.05 

009 

SW^Elli) 

1.80 

NS 

1.80 

ND 

0.005 

0.005 

0.096 

0.076 

ND 

ND 

ND 

ND 

1.73 

NS 

1.73 

ND 

SW12 

0.50 

0.10 

0.90 

0.10 

0.005 

0.006 

0.124 

0.096 

0.27 

0.20 

0.007 

0003 

038 

0.08 

0.97 

O06 

Galnlng-Reach River Station Means 

SWIO 

0.59 

0.17 

1.00 

0.15 

0.003 

0.004 

0.119 

0.100 

0.19 

0.20 

ND 

0.004 

031 

0.07 

1.03 

0.05 

SWOB 

0.76 

0.44 

1.09 

0.16 

O003 

0.006 

0.116 

0.102 

0.18 

0.17 

ND 

0.004 

0.34 

0.11 

1.03 

O04 

SWEf'l 

1.32 

NS 

1.32 

ND 

0.003 

0.004 

0.093 

0.078 

ND 

ND 

ND 

ND 

1.32 

NS 

1.32 

ND 

SW03 

1.07 

ND 

1.07 

ND 

0.006 

0.003 

0.090 

0.082 

0.14 

0.14 

0.003 

0012 

0.42 

0.04 

1.17 

004 

SWOl 

0.57 

0.02 

1.13 

0.03 

0.005 

0.003 

0.092 

0.137 

0.16 

0.15 

ND 

ND 

0.40 

0.04 

1.13 

0.04 

Group 
Mean 

0.94 

0.18 

1.19 

0.11 

0.004 

0.004 

0.104 

0.096 

0.19 

0.17 

ND 

0.006 

0.70 

0.07 

1.20 

0.05 
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Section 4 Nature and Extent of Constituents of Potential Concem 

Table 4.5-6 (Conf d) 

u 

Parameter 
(unlit lo mO/l) 

Uthium 

Total 

Dissolved 

Manganese 

Total 

Dissolved 

Varuidlum 

Total 

1 Dissolved 

All River 
Samples 
Mean lor 

17 stations 

0.048 

0.048 

0.024 

0.008 

0.016 

0.034 

SW2S 

0058 

0058 

0.020 

0.004 

0.013 

ND 

SW24 

0.058 

0.057 

0.023 

0.032 

0.005 

ND 

SW23 

0.055 

0.056 

0.025 

ND 

0.012 

ND 

Losing-Reach River Station Means 

SW22 

0.052 

0.046 

0.021 

0.001 

oxm 
N D 

SW21 

0.057 

0.043 

0.027 

ND 

0.022 

ND 

SW2b 

0.053 

0.054 

0.020 

0.004 

O.0O4 

0.002 

SWl 9 

0.051 

0090 

0.027 

0.035 

ND 

0.016 

SW18l>) 

0.056 

0.056 

0.008 

ND 

0.004 

ND 

SW18 

0.049 

O041 

0.024 

0.004 

0.037 

0.057 

Group 
Mean 

0.054 

0.056 

0.022 

0.01J 

0i)13 

Hsns 

River Station 
SW17 
Mean 

SW17 

0049 

0042 

0.023 

0.005 

0.027 

0.012 

swnEi" ') 

0.023 

ND 

0.057 

0.001 

ND 

ND 

SWl 2 

0.039. 

0.045 

0.018 

0.005 

0.019 

0.070 

Galnlng-Reach River Station Means 

SWIO 

0.041 

0.041 

0.018 

0.004 

o.«o 

0.047 

swa8 

0.037 

0.037 

0.017 

0.004 

0.031 

0.079 

SV^El') 

ND 

0.021 

0.046 

0.001 

ND 

ND 

SW03 

0.039 

0.041 

0.019 

0002 

0,005 

0003 

SWOl 

0.043 

0.038 

0.016 

0.004 

0.017 

0.019 

Group 
Mean 

0.037 

0.037 

0.027 

0.003 

0.019 

0.044 

Notes: 

(>) SW18 sampled only during October 1992. 

0>) Sampled only in April 1993, 

NA = not analyzed. 

ND = Not detected/below detection IlitJt 

NS a Not sampled. 

Reference: 
Means (or RI data calculated from four rounds of sampling: July and October 1992, and February and April 1993. Samples vrith results reported as below detection not used in calculation of individual station 
means. Station mean reported as ND if all sample results below detection. Group mean reported as ND If 70 percent (All River and Losing Reach) to 60 percent (Gaining Reach) of station means below 
detection limits. 
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Section 4 Nature and Extent of Constituents of Potential Concem 

Table4.5-7 
Representative Concentrations for Metals in Surface Water 

Parameter (mg/I) 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Boron 

Cadmium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Lithium 

Manganese 

Mercury 

Molybdenum 

Nickel. 

Selenium 

Silver 

Thallium 

Vanadium 

Zinc 

IDL 

0.02 

0.05 

0.001 

0.002 

0.0002 

0.007 

0.0003 

0.0001 

0.003 

0.003 

0.06 

0.0005 
0.002 

0.0007 

0.00006 

0.01 

0.01 

0.002 

0.004 

0.001 

0.002 

0.002 

Representative Groundwater 
Concentrations 

(Mean plus 2XSD; mg/I) 

Low-Chloride 
Bannocic 
Rangel'') 

0.54 

0.23 

0.021 

0.16 

0.002 

0.39 

0.006 

0.008 

0.01 

0.027 

0.86 

0.008 

0.013 

0.047 

0.0011 

0.02 

0.01 

0.005 

0.01 

0.040 

0.103 

0.794 

Portneuf River 
Valley(>>) 

0.9 

0.1 

0.009 

0.19 
0.004 

0.37 

0.002 

0.015 

0.021 

0.036 

1.2 
0.008 

0.043 

ND 

0.0013 

0.08 

ND 

0.005 

0.003 

ND 

0.331 

0.269 

Notes: 
*̂) Surface water quality criteria value will be adjusted to 

compensate for water hardness. 
^^ Hydrogeochemical regime. 
IDL = Imtrument Detection Limit 
ND = Not detected l)elow detection limit. 
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Section 4 Nature and Extent of CoittHtuents of Potential Concem 

^iiilis' 

Table 4.5-8 

Metals Not Present in Surface Water within the EMF Study Area 

Parameter (mg/Q 

Generttlfy Not Dete 

Antimony 

Beryllitun 

Cadmium 

Cobalt 

Lead 

Mercury 

Molybdenum 

Nickel 

Selenium 

Silver 

Thallium 

Zinc 

Aluminum 

Copper 

Iron 

Manganese 

Detected Onlv at C 

Chromiimi 

Mean 

Springs and 

Spring Drainage 

Number ol Analyses: 
(±SD) MIn. Max. 

cted in Sprinv or Rmer Waler 

0301 

0.017 

0.001 

0.004 

0.007 

0.0002 

0.01 

0.01 

0.003 

0.004 

0.001 

0.03 

(±0390) 0.052 

(±0.008) 0.006 

(±0.0005) 0.0002 

(±0.001) 0.003 

(±0.008) 0.001 

(±0.0001) 0.0001 

0.01 

0.01 

(±0.002) 0.001 

(±0.001) 0.003 

0.001 

(±0.02) 0.004 

•cted in Sprint Water 

074 

0.004 

0.11 

0.01 

(±032) 0.03 

(±0.001) 0.003 

(±0J24) 0.01 

(±0.01) 0.00 

0.750 

0.025 

0.002 

0.004 

0.016 

0.0004 

0.01 

0.01 

0.010 

0.004 

0.001 

0.10 

1.07 

0.005 

1.22 

0.05 

enctntrgtions Near Detection Umit in Sm 

0.002 (±0.001) 0.0001 0.004 

46 
NOS 

3 

4 

7 

2 

3 

13 

1 

1 

13 

6 

1 

16 

10 

3 

24 

16 

±jgjn 

31 

M63n 

0.089 

0.020 

0.001 

0.006 

0.004 

0.0002 

0X>2 

0.02 

0.003 

0.003 

ND 

0.04 

Rher Stations 

Number of Analyses: 
{±SD) MIn. Max. 

(±0.058) 

(±0.013) 

(±0.001) 

(±0.002) 

(±0.007) 

(±0.0001) 

(±0.01) 

(±0.001) 

(±0.001) 

(±0.01) 

d River Water 

0.001 (±0.001) 

0.048 

0.002 

0.0003 

0.004 

0.001 

0.0001 

0.02 

0.01 

0.001 

0.002 

ND 

0.02 

0.0002 

0.130 

0.032 

0.002 

0.009 

0.032 

0.0004 

0.02 

0.03 

0.005 

0.004 

ND 

0.07 

0.004 

46 
NOS 

2 

4 

6 

4 

17 

17 

1 

4 

14 

4 

0 

24 

30 

Notes: 

ND • Not detected /below detection limit 

NOS - Number of samples In which parameter detected and number of samples used to calculate statistics. 

(a) SD • Standard Deviation; 2XSD range is mean i two times SD. 

Representative Concentrations In Groundwater 

Bannock Range Regime 

Low-cMorlde Subgroup 

Mean 

0.14 

0.002 

0.003 

0.010 

0.003 

0.00O4 

0.02 

0.01 

0.002 

0.004 

0.040 

0.166 

0.16 

0.008 

0.19 

0.011 

0.003 

Range 
PxSO) 

0.04 to 0.23 

0.002 to 0.002 

ND fo 0.006 

, ND to 0.010 

ND to 0.008 

ND to 0.0011 

ND to 0.02 

ND to 0.01 

0.0002 to 0.005 

0.001 to 0.01 

ND to 0.040 

ND to 0.794 

ND to 034 

ND to 0.027 

ND to 0.86 

ND to 0.047 

ND to 0.008 

Portneuf Rhrer Valley 

Regime 

mean 

0.09 

0.00 

0.00 

0.02 

0.01 

0.0008 

0.03 

0.03 

0.03 

0.OO2 

0.001 

0.03 

233 

0.01 

0.91 

1.65 

0.00 

Range 
(2XSD) 

0.062 to 0.114 

0.001 to 0.002 

0.000 to 0.009 

0.003 to 0.139 

0.002 to 0.016 

0.0001 to 0.0043 

0.013 to 0.072 

0.010 to 0.076 

0.001 to 0334 

0.002 to 0.011 

0.001 to 0.002 

0.004 to 0.110 

0.018 to 32.652 

0.002 to 0.041 

0.010 to 28.932 

0.000 to 91.200 

0.000 to 0.022 

Representative Wells 

(16 wells) 

Mean 

0.12 

0.002 

0.003 

0.018 

0.002 

0.0006 

0.03 

0.01 

0.003 

0.004 

0.040 

0.059 

0.18 

0.007 

0.21 

0.015 

0.005 

Range 
(2XSD) 

0.04 to 0.20 

0.0007 to 0.003 

0.001 to 0.006 

0.002 to 0.033 

ND fo 0.006 

ND to 0.0013 

ND fo 0.07 

0.01 to 0.01 

ND to 0.007 

0.002 to 0.006 

0.040 to 0.040 

ND to 0.397 

ND to 0.68 

ND to 0.022 

ND to 1.1 

ND to 0.078 

ND to 0.012 

n-uT/ctotiamteim 
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Section 4 Nature and Extent of Constituents of Potential Concem 

Table 4.5-9 
Activities of Radiological Parameters for Springs Studied from 1992 through 1993 

Parameter 

ipci/n 

Gross alpha 

;ul-92 

Oct-92 

Feb-93 

Apr-93 

Gross beta 

Jul-92 

Oct-92 

Feb-93 

Apr-93 

Radium-226 

Jul-92 

Ocl-92 

Feb-93 

Apr-93 

Radium-228 

Jul-92 

Oct-92 

Fcb-93 

Apr-93 

Uranium-233/234 

Jul-92 

Oi:t-92 

Feb-93 

Apr-93 

1 . laUt t * System 

B i t l t t i Spring 

IWI 4 

2.30±1J0 

2.22t050 

2.97±1.67 

N D 

6.1041.70 

7.63±0.63 

6.4U1.00 

11.00*355 

N D 

N D 

N D 

N D 

N D 

N D 

N D 

N D 

N A 

N A 

1.0810.27 

N D 

Btt l i ta Springs 
Dralnig* 

IW11 

2.20±1.4O 

2J11J050 

2.32t lJ9 

3.5Qtl.l7 

550±1.70 

5.56*058 

4.98±1.11 

7.23±1.46 

N D 

2.60M.40 

N D 

N D 

N D 

N D 

N D 

N D 

N A 

N A 

N D 

N D 

It - teanton ftnad 
S i i t t i a 

Swansaa Raid 
Spring 

IW1S 

N D 

N D 

331±1.62 

2.21±0.91 

8.0QtlJO 

6.10*1.70 

737±1.18 . 

6.9(U:1.45 

N D 

1.82*0.25 

150*0.62 

N D 

1J±05 

2.2*1.0 

N D 

N D 

N A 

N A 

N D 

N D 

III - East Side System 

Springs 
•ear STP 

t w i t 

N D 

2.664057 

2.86*154 

2.90*1.27. 

7.10*150 

6.42*058 

5.14*1.15 

6.43*1.41 

N D 

N D 

N D 

N D 

N D 

N D 

1.4*0.9 

N D 

N A 

N A 

1.67*052 

N D 

Spring-fed Pond 
at FMC Park 

twm 

2.60*1.60 

2.66*050 

555*1.73 

3.11*0.93 

750*1.80 

5.63*052 

7.10*1.01 

5.69*133 

N D 

N D 

N D 

N D 

N D 

N D 

N D 

N D 

N A 

N A 

N D 

N D 

Spring Broop 

Papoost Spring 

IW07 

2.00*1 JO 

N D 

N D 

8.84*250 

4.20*1.60 

3.20*1.70 

3.1110.98 

*13.7Qt4.70 

1.7210.25 

N D 

1.93*052 

1.40*058 

N D 

1.4*0.9 

N D 

N D 

N A 

N A 

N D 

N D 

Papoose Springs 
Dninags 

twos 

2.10*150 

N D 

N D 

658*151 

3.90*1.60 

2.70*150 

259*0.97 

20.40*459 

N D 

N D 

N D 

N D 

N D 

1.710.9 

N D 

N D 

N A 

N A 

N D 

N D 

IV - Papoosa System 

Papoosa Springs Dralnigo Channels 

SWOSF 

N A 

N A 

N A 

2.00*1.45 

N A 

N A 

N A 

3.96*1.40 

N A 

N A 

N A 

1.00*0.33 

N A 

N A 

N A 

2.1*0.8 

N A 

N A 

N A 

N A 

tWOSi 

N A 

N A 

N A 

2.0610.84 

N A 

N A 

N A 

6.65*1.48 

N A 

N A 

N A 

1.0QtO.O8 

N A 

N A 

N A 

Z8±1.2 

N A 

N A 

N A 

N A 

Papoosa Springs 
Discharge 

twos 

N D 

N D 

2.73*1.64 

2.06*1.15 

4.40*1.60 

550*1.90 

4.83*1.17-

7.99*3.47 

N D 

5.2010.26 

1.721058 

N D 

N D 

N D 

N D 

1.1*05 

N D 

N D 

1.19*052 

N D 

Siphon Road 

' Spring 

iW04 

N D 

N D 

N D 

N D 

3.30*150 

. 25011.60 

3.39*0.87 

4.9ai .30 

N D 

N D 

N D 

N D 

N D 

3510.9 

N D 

N D 

N D 

N D 

N D 

N D 

TVranty Springs 
(East) 

swot 

N D 

N D 

3.2611.71 

N D 

4.9011.60 

4.6011.80 

2.83*0.83 

6.93*352 

N D 

N D 

N D 

N D 

N D 

3.211.0 

5.3*1.2 

N D 

N D 

N D 

N D 

N D 

Notes: 

NA B Not analyzed 

ND •• Not detected/belaw detection Umit. 

NS t Not sampled. 

!»-H77cJ)77/WO/wo/RS 
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Section 4 Na tu re cUid Extent of Constituents of Potential Concem 

Viliî ' 

Table 4.5-10 
Activities of Radiological Parameters for River Stat ions Studied from 1992 through 1993 

Paramatar 
(rci/i) 

Cross alpha 

Jul-92 

Ocl-92 

FU>-93 

Apr-93 

Gross beta 

Iul-92 

Oct-92 

Feb-93 

Apr^93 

Radium-226 

Jul-92 

Oct-92 

-Feb-93 

A p r ^ 

Radium-228 

Jul-92 

Oct-92 

Feb-93 

Apr-93 

Ur>nium-233/234 

Jul-92 

Oct-92 

Feb-93 

Apr-93 

twtt 

ND 

ND 

4.93*2Xn 

Z20lfl.94 

MOtlJO 

9.8011.80 

8.67±1J3 

5.63*1.67 

ND 

ND 

ND 

1J11058 

ND 

2.U1.1 

ND 

35108 

NA 

NA 

1.2610.29 

NA 

tWt4 

ND 

ND 

tOit lSl 

ND 

69011.80 

7.1011.70 

9.0511.24 

S.151158 

ND 

ND 

i9110.78 

ND 

ND 

25*1X1 

ND 

ND 

N A 

NA 

1591029 

NA 

twtt 

ND 

ND 

2.«»il.84 

65511.48 

8.40*150 

95011.80 

7.08*157 

13.8014.31 

ND 

ND 

ND 

ND 

7510.8 

3.211.0 

ND 

1.6105 

NA 

NA 

NA 

NA 

leslng-Reaek Rher Stations 

SW2t 

2.6011.60 

ND 

3 5 U I 5 8 

25911.11 

9.«0tl50 

7.9011JD 

7.4311J3 

9.7211.79 

ND 

ND 

ND 

tm 

ND 

ND 

ND 

ND 

NA 

NA 

1.401055 

NA 

twn 

ND 

ND 

NS 

ND 

&6QtlJ0 

9501150 

N S 

ND 

ND 

ND 

NS 

ND 

I H O S 

15109 

NS 

1.2*07 

NA 

NA 

NS 

NA 

twio 

ND 

Z2Q11.06 

3.<ail.9< 

ND 

7.0011JO 

8.7811.25 

8.2111.42 

11.1013.87 

ND 

ND 

ND 

ND 

1.910.9 

1.710.9 

3.410.9 

ND 

NA 

NA 

NA 

NA 

IWIi 

27011.70 

1701150 

45412.04 

25710.90 

9.101150 

9.801150 

7.8911.41 

4.8011.29 

ND 

ND 

ND 

I.2910J7 

ND 

2.011.0 

ND 

ND 

NA 

NA 

NA 

NA 

t w i t 

NS 

ND 

NS 

NS 

NS 

9.4011.80 

NS 

NS 

NS 

ND 

NS 

NS 

NS 

2J11.0 

NS 

NS 

NS 

NA 

NS 

NS 

t w i t 

3.0011.60 

ND 

26111.94 

ND 

69011.80 

8.4011.80 

74111J2 

5.401137 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

1.6105 

NA 

NA 

NA 

NA 

•mrt la t lM 
IW1T 

tW17 

ND 

ND 

3.691154 

ND 

9.9011.90 

5.80*1.60 

7.6811.15 

2.4011.43 

ND 

ND 

1.191050 

1.14i056 

ND 

ND 

ND 

ND 

NA 

NA 

1.1210.47 

NA 

tWIH 

NS 

NS 

NS 

25311.13 

NS 

NS 

NS 

3.4111.74 

NS 

NS 

NS 

1.0Q1O.17 

NS 

NS 

NS 

2.0105 

NS 

NS 

NS 

NA 

t w i t 

ND 

2.86*0.69 

3.781U1 

204*156 

7 5 0 H 5 0 

9.0410.67 

8.05*1J>2 

101014.64 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

1.110.8 

NA 

N A 

NA 

N A 

Ealnlng-Rsaeh Rhrer Stations 

IW10 

2JDtl.40 

2.4510.63 

3.04*1.49 

10.801Z10 

4.0011.60 

10.7010.78 

7.9711.28 

8.711357 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

1.231050 

ND 

twet 

2501150 

4.2710.60 

3.221154 

3.0910.93 

5.7011.70 

9.4710.66 

7.4011.02 

8.3911.42 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

NA 

NA 

NA 

NA 

tW07E 

N S 

NS 

NS 

13011.24 

NS 

NS 

NS 

5.2011.45 

NS 

NS 

NS 

ND 

NS 

NS 

NS 

l i M . 9 

NS 

NS 

NS 

NA 

IWN 

2S01170 

ND 

3.601155 

16310.87 

64011.80 

66QtlOO 

8.8011.16 

68011.44 

3.1110J7 

ND 

1.15M.49 

ND 

ND 

5.9112 

ND 

1.811J) 

NA 

NA 

NA 

NA 

twoi 

210*1.60 

ND 

32211.19 

18711.02 

IIOOIIOO 

4.2011.60 

7.101051 

5.96115S 

ND 

ND 

ND 

1.001054 

ND 

1110.9 

ND 

ND 

N A 

NA 

1561051 

NA 

Notes: 
NA o Not analyzed. 
ND = Not detected/below detection limit. 
NS = Not sampled. 

9.Vt<77c.(r2B/WO/wo/R8 
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Section 4 Nattire and Extent of Constituents of Potential Concem 

Table4.5- l l 
Percentage of Gross Beta Accounted for by Potassium-40 

o 

1 station ID 

1 1 
2 
3 
4 
5 

5E 
5F 

6 
7 
8 
9 
10 

11 
12 

12E 

13 
14 

15 

16 
17 
18 

19 
20 
21 

' 2 2 

23 
24 

25 

Sampling Round | 

Jul-92 

525 

60.9 
1025 
92.9 
833 

NS 
NS 
107.0 
893 
95.7 

82.9 
117.2 
102.2 

95.7 

NS 

90.0 
92.2 

82.0 
98.8 

835 
NS 
78.6 

126.6 

118.8 
825 

1095 
125.9 
126.2 

Oct-92 Feb-93 

162.3 96.0 

685 108.4 
107.1 81.3 
1095 93.0 
106.9 75.9 

NS NS 
NS . NS 

1325 123.8 
1145 115.1 
81.0 99.0 
93.8 74.4 
82.8 103.7 

.75.1 94.1 

88.6 93.1 
NS NS 

95.6 111.1 
75.9 90.4 

111.7 84.4 

1065 112.7 

123.4 102.1 
97.9 NS 

95.6 • 110.1 
102.9/106.7 103.8 

100.8 NS 
115.4 1135 

98.9 1215 
127.2 923 

94.8 993 

Apr-93 1 

77.8 1 
40.7 
69.9 
56.8 
59.9 

46.9 
84.1 

15.6 
23.1 
605 
97.4 

59.4 

74.9 
852 

141.4 

85.8 
115.9 
79.9 

865 

217.8 
NS 
94.7 

393 
ND 
455 
32.2 

86.1 
79.7 1 

Notes: 

All results given in %. 

ND = Not detected/below detection 

NS = Not sampled. 
limit. 

93-1477c020a/WO/sh/R6/5 
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Section 4 Nature and Extent of Constituents of Potential CoiKem 

Table43-12 
Mean Concentrations of Common Ions, Physical Parameters/ and Nutrients and Fluoride for Springs Studied from 1992 through 1993 

Parameter 

Common Ions 

Alkallnit}', bicarbonate, mg/l 

Caldum, mg/l 

Chloride, mg/l 

Magnesium, mg/l 

Potassium, mg/l 

Sodium, mg/l 

Sulfate, mg/l 
Physical Patametcia 

Specific conductance, pmhos 

pH, units 

Temperature, °C 
Total dissolved solids, mg/l 

Total suspended solids, mg/l 

Nutrients and Fluoride 

Ammonia (NH3 as N), mg/l 

Nitrate (NO3 as N), mg/l 

Orthophosphate (PO4 as P), 
mg/l 
Phosphoms, total, mg/l 

Fluoride, mg/l 

Dissolved oxygen, mg/l 

1-

System 
Mean 

UTS-sol"' 
PanyitiL 

11990) 

233.3 

101.3 

55.7 

34.4 

9.5 

53.6 

-150 

946.3 

6.19 

5.58 

1.9 

Z06 

0.44 

ftatlste System 

Batiste 
Spring 

1992-93W 

SW14 

211 

695 
(78.7) 

40.2 

26.6 

8.79 

519 

113 

773 

7.3 
13.9 

465 

ND 

ND 

4.44 

136 

271 

0.6 

6.5 

Batiste 
Springs 
Drainage 

1992-S3H 

SW11 

222 

58.0 
(64.1) 

27.9 
223 

5.84 

42.7 

51 

609 

7.8 
14.4 

360 

9 

0.3 

1.99 

059 

0.48 

0.6 

9.9 

II • Swanson Road 
System 

System 
Mean 

i9n-so(>) 
Pmy It al. 

11990) 

290.2 

79.5 

40.3 

278 

6.7 

41.4 

-40 -

7325 

0.05 

2.54 

0.04 

0.07 

0.3 

|M
 

1
 '. 

286 

92.7 
(98.5) 

49.3 

33.5 

7.37 

55.7 

104 

907.7 

73 

13.6 
540 

ND 

0.4 

164 

0.99 

1.05 

0.5 

4.7 

III-

System 
Mean 

1978-SOM 
Parry tt al. 

(1990) 

264.4 
70.2 

26.8 

27 

6.2 

36.1 

-55 

638.5 

0.22 

11 

0.1 

0.14 

0.42 

East Side System 

Springs 
near STP 

1992-931*1 

SWl 3 

278 

646 
(67.9) 

275 
27.5 

6.97 

54.4 

55 

747.0 

7.3 
17.1 

415 
6.0 

ND 

3.41, 

0.04 

0.05 

0.3 

8.0 

Spring-led 
Pond at 

FMC Park 

ie92-93l>l 

8W09 

357 

59.7 
(63.7) 

21.7 

25.8 

6.50 

37.2 

45 

. 658.5 

7.5 
17.5 

350 
4.0 

ND 

130 

0.03 

0.04 

0.4 

9.9 

System 
Mean 

1978-nM 
Pnty at al. 

(1990) 

201.1 

60.5 

20.9 

21.4 

5.4 

U.4 

-45 

515.7 

0.08 

1.43 

0.03 

0.07 

1.32 

Papoose 
Spring 

19S2-S3M 

SWOT 

252 

57.1 
(61.2) 

17.9 

20.1 

4.15 

23.8 

38 

495.7 

7.8 
U 3 

300 
ND 

0.5 

198 

0.03 

N D 

0.5 

8.0 

IV 

Papoose 
Springs 
Drainage 

19S2-93('I 

swos 

205 

57.5 
(61.4) 

18.8 

19.9 

4.26 

23.4 

39 

495.7 

7.8 
14.6 

293 
ND 

ND 

114 

0.03 

0.04 

0.6 

8.9 

- Papoose System 
Papoose 
Spring 

Drainage 
Channel 

April 1993M 

SWSE 

190 

59.4 

17.0 

19.8 

3.66 

21.0 

39 

519 
8.0 
114 

260 

NM 

ND 

147 

0.03 

0.05 

0.6 

8.2 

SWSF 

204 

57.8 

20.0 

20.9 

3.91 

23.6 

39 

535 
8.2 

13.4 

330 

NM 

ND 

256 

ND 

N D 

0.5 

9.4 

Papoose 
Springs 

Dtscharge 

1992-93H 

SWDS 

211 

59.0 
(633) 

26.5 
214 

5.28 

31.2 

43 

565.3 

78 

14.0 

. 3 2 0 
ND 

0.4 

115 

0.24 

0.22 

0.5 

75 

Siphon 
Road 

Spring 

1092-93(*) 

SW04 

181 

54.0 
(58,1) 

15.2 

16.9 

3.54 

203 

38 

469.0 

7.7 

16.3 

290 
220 

ND 

1.40 

0.04 

0.07 

0.8 

6.5 

T w e n t y 
Spr ings ' 
(Eas t ) 

1992-93(>l 

SW02 

186 

544 
(58.4) 

15.5 

16.9 

3.53 

20.6 

39 

4583 
73 
16.4 

313 
21.0 

ND 

1.47 

0.03 

0.09 

0.7 

7.7 

u 

Notes: ' 
(a) Sampling datet. 
(b) Sampling date was April 1993. Numbers Indicate one round of sampling, iwl a mean. 
ND - not detected/belovr detection limit. 

Meats for RI data calculated from tour rounds of sampling: July and October 1992, and Febmsnr and April 1993; except calcium value In parentheses calculated from October 1992, February 1993, and April 1993 data only. Samples 
with results reported as below detection not used in calcuution of means. Mean reported as ND If all sample results below detecUoTL 

03-1477c .02j raH«mi1 
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Section 4 Nature and Extent of Cotwtituents of Potential Concern 

Table 4.5-13 
Mean Concentrat ions of Common Ions, Physical Parameters, and Nutr ients and Fluoride for River Sampl ing Stat ions Studied from 1992 through 1993 

Paramatar 

CoRiniofl Ions 

Alkalinity, bicarbonate, mg/l 

Calcium, mg/l 

Chloride, mg/l 

Magnesium, mg/l 

Potassium, mg/l 

Sodium, mg/l 

Sulfate, mg/l 

Physical Parameters 

Specific conductance, (unhos 

pH, units 

Temperature, "C 

Total dissolved solids, mg/l 

Total suspended solids, mg/l 

Nnlrienls 

Ammonia (NHj aa N). mg/l 

Nitrate (NQj as N), mg/l 

Orthophosphate (PO« as P), 
mg/l 

Phosphorus, total, mg/l 

Fluoride, mg/l 

All River 
Sampln 

(mean lor 17 
stations) 

Mean 

247 

63.8 
(70.9) 

46.1 

29.9 

8.«7 

44.7 

SOSI 

702 

8.2 

15.6 

394 

IS 

1.2 

1.13 

0.24 

OJO 

04 

9 1 

SW2S 

250 

62.0 
(723) 

46.7 

32.4 

957 

41.0 

50 

7303 

83 

17.0 

403 

9.0 

ND 

0.64 

osa 

0.09 

03 

l i 7 

S«24 

253 

61.6 
(715) 

48.1 

31.1 

8.9S 

41.6 

38 

7073 

8.4 

15.6 

393 

110 

03 

0.68 

0.03 

0.09 

03 

9.1 

SW2S 

248 

619 
(716) 

47.7 

321 

9.2J 

41.7 

42 

7017 

8.4 

15.6 

380 

14.0 

ND 

039 

0.05 

0.09 

03 

9.1 

Loslng-Reaeh Rhm Statioa Means . 

SW22 

248 

S3.4 
(65.2) 

453 

30.6 

8.77 

40.2 

42 

6773 

8.4 

15.9 

347 

17.0 

ND 

0.65 

0.03 

0.08 

03 

9.2 

$W21 

231 

55.8 
(65.8) 

423 

28.9 

830 

433 

38 

647.7 

83 

17.2 

300 

52.0 

ND 

0.42 

aoj 

0.16 

03 

9.9 

$W20 

257 

65.9 
(73.7) 

463 

317 

9.43 

413 

43 

696.0 

8.7 

14.7 

405 

210 

ND 

0.60 

0.03 

0.06 

03 

93 

SWl 9 

249 

65.7 
(75.0) 

45.7 

32.0 

8.73 

39.7 

41 

631.0 

83 

173 

380 

15.0 

ND 

0.66 

0.03 

0.13 

03 

93 

SWISOl SW1S 

284 

693 
(693) 

563 

37.2 

1030 

48.1 

46 

875.0 

8.6 

114 

NM 

NM 

ND 

031 

ND 

0.02 

03 

10.4 

246 

653 
(711) 

465 

305 

8.45 

41.1 

45 

678.7 

8.2 

133 

4C0 

9.0 

ND 

0.82 

0.07 

015 

03 

9.4 

Group Mean 

252 

62.5 
(70.9) 

473 

32J) 

9.16 

42.1 

42.9 

705 

8.5 

1S5 

376 

19 

ND 

O.«0 

0.04 

0.10 

OJ 

9S 

Aim 
Station 
SWl 7 
Mean 

SW17 

188 

612 
(67.6) 

54.6 

22.6 

8.36 

47.7 

65 

738.0 

85 

17.6 

403 

5.0 

ND 

1.29 

032 

,0.64 

0.7 

93 

SW12E 

214 

69.1 

310 

253 

5.66 

293 

41 

614 

8.0 

113 

350 

NM 

ND 

1J3 

034 

0.47 

0.4 

73 

SWl 2 

268 

7 0 1 
(75.3) 

49.0 

30.6 

9.12 

55.1 

70 

775.7 

73 

14.9 

460 

63 

3.4 

2.09 

0.97 

1.05 

0.4 

83 

Balnlng-Raach Rher Station Means 

SWIO 

251 

66.1 
(72.9) 

433 

27.9 

7.92 

48.6 

60 

6673 

7.7 

14.1 

420 

60 

1.2 

1.91 

0.45 

0.49 

0.4 

7.4 

SWOB 

251 

653 
(703) 

383 

27.4 

7.49 

42.7 

54 

6853 

7.9 

16.2 

425 

28.0 

0.9 

1.93 

039 

0.43 

0.4 

73 

SW7E 

211 

63.9 

33.0 

235 

5.62 

323 

49 

617 

7.9 

10.9 

340 

NM 

ND 

0.82 

038 

0.48 

04 

10.2 

SW03 

246 

66.0 
(70.1) 

40.9 

263 

750 

47.1 

58 

673.7 

7.6 

163 

410 

4.0 

03 

114 

0.48 

032 

0.4 

7.4 

SWOl 

241 

65.1 
(69.1) 

39.6 

26.1 

7.21 

51J 

57 

6413 

7.7 

153 

393 

4.0 

03 

126 

0.45 

0.45 

0.4 

9.2 

Gronp Mean 

251 

66.6 
(71.5) 

42J 

27J 

7.85 

49.0 

59.8 

689 

7.7 

15.S 

422 

10 

1.4 

2.07 

0.55 

0J9 

0.4 

8.1 

Notes: 
M Sampled only In October 1992. 
ND - Not detecttd/below detection Umit 

NM " Not measured. 
Reference: 

Means for Rl data calculated from four rounds of sampling July and October 199X and Fct>njaiY and AprU 1993; except caldum value in parentheses calculated frtm October 1992, and Fetmiary and April 1993 data only. Samples with 
results reported as below detection not used in calculation of means. Mean lepoited as ND if all sample results below detection. 
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Section 4 Natuie and Extent of Constituents df Potential Concem 

M^ Table 4.5-14 

Concentrations of Metals in Sediments for River Sampling Stations Studied in 1992 

Parameter 

Aluminum, total 

Arsenic, total 

Barium, total 

Beryllium, total 

Boron, total 

Cadmium, total 

Chromium, total 

Cobalt, total 

Copper, total 

Iron, total 

Lead, total 

Lithium, total 

Manganese, total 

Mercury, total 

Molybdenum, total 

Nickel, total 

Selenium, total 

Silver, total 

Thallium, total 

Vanadium, total 

Zinc, total 

S025 

(clayey 
sand) 

4850 

4.1 

174 

0.21 

4.1 
ND 

9.2 

5.5 

12.1 

7730 

26.0 J 

6.7 

522 J 
ND 

ND 

6.7 

0.72 
ND 

ND 

3Z1 

24.3 

SD24 

(clay) 

10400 

4.1 

122 

0.65 

4.3 
ND 

18.1 

4.5 

11.6 

10400 

51.6 J 

12.4 
365J 
ND 

ND 

7.6 

054 
ND 

ND 

28.8 

42.9 

SD23 

(day) 

11400 

3.5 

113 

0.41 

6 
ND 

19.4 

5.8 

12.8 

11400 

71.9 J 

14.1 

216 J 
ND 

ND 

7.3 
ND 

ND 

ND 

30.7 

48.1 

SDA2 

(silly 
clay) 

Upslream River Stations 

SDAl 

(jiiiy 
clay) 

11200 J 146001 

5.5 

123 J 

0.62 

12.2 
ND 

17.2 

5.2 

11.6 

5.7 

1451 

0.81 

132 
ND 

18.9 

6.4 

14.8 

10900 J 14400 J 
12.1 

1Z5J 

229 J 
ND 

ND 

11.8 
ND 

ND 

ND 

18.1 

50.31 

13.9 

15.8 J 

399J 

0.55 
ND 

13.9 
ND 

ND 

ND 

. 21.4 

55.3 J 

SD22 

S 
5230 

3.4 

112 

0.10 

5.2 
ND 

10.6 

3.7 

10.6 

7890 

13.8 

7.2 

277J 
ND 

ND 

5.9 
ND 

ND 

0.14 J 

25.1 

32.7 

SD21 

(silt and 
sand) 

4450 

3.6 

87.3 
ND 

3 
ND 

12.4 

4.9 

10.8 

7850 

12.8 

6.0 

300J 
ND 

2 5 

4.0 
ND 

ND 

ND 

23.1 

40.1 

SD20 
(sand w/ 
silt and 
gravel) 

2100 
ND 

130 
ND 

3 5 
ND 

5.6 

4.4 

9.8 

4970 

61.0 J 

3.7 

342J 
ND 

ND 

2.7 
ND 

3.0 

0.17 

24.2 
ND 

SD19 

(silly 
clay) 

8560 

Z7 

144 
ND 

4.6 

1.6 

22.4 

4.8 

12.7 

8530 

38.6 J 

10.6 

237 J 
ND 

ND 

6.4 

1.20 
ND 

0.18 

32.3 

50.3 

SD18 

(sand w/ 
gravel) 

3690 

8.4 

109J 
ND 

2 5 
ND 

9.61 
ND 

7.1 J 
5270 J 
12.4 J 

4.5 

170 J 
ND 

ND 

4.8 
ND 

ND 

0.30 J 

19.9 
ND 

SD16 

(»my 
clay) 

9010 

3.0 

123 J 

0.80 

2.7 
ND 

23.8 J 
ND 

30.8 J 

10100 J 
17.6 J 

9.2 

163 J 
ND 

ND 

6.9 
ND 

1.7 

0.73 J 

25.3 

56.9 J 

River 
Station 
SW17 

SD17 

(sandy 
clay) 

7830 

3.7 

165J 

0.73 

3.3 

22.2 

80.8 J 
ND 

85.9 J 

7770 J 

21.3 J 
7.2 

1210 J 
ND 
ND 

12.1 
ND 

4 

053 J 

87.8 

251.0 J 

SD12 

(sand) 

3810 

3.7 

108 J 

1.10 

3.2 
ND 

8.2 J 
ND 

9.6J 

6090J 

9.8 J 

5.0 

425J 
ND 
ND 

4.8 
ND 

Z2 

0.14 J 

18.8 

27.0 J 

SDIO 

(line 
sand) 

2500 

2.4 

68.7 J 

0.35 

4.0 
ND 

12.1 J 
ND 

4.8 J 

5130 J 
6.7 J 

4.0 

99.9 J 
ND 
ND 

ND 

ND 

1.4 

0.2J 

15.6 

27.41 

SD08 

(loam) 

5200 

9.9 

95.8 J 

1.50 

4.9 
ND 

16.6 J 
ND 

9.21 

7020 J 

19.2 J 

6.7 

97.6 J 
ND 
ND 

6 5 
ND 

1.2 

0.24 J 

30.6 

39.4 J 

Downstream River Stations 

SD03 
(loam, 

sand, and 
gravel) 

3670 

3.1 

71.7 J 
ND 

4.2 
ND 

12.4 J 
ND 

6.4 J 

7280 J 

9.2 J 

3.8 

136J 
ND 

ND 

4.8 
ND 

0.44 
R 

14.6 

31.8 J 

SDOl 

(loam) 

4260 

4.4 

95.6 J 

0.79 

5.7 
ND 

9.7 J 
ND 

8.3 J 

6530 J 

22.9 J 

5.7 

120 J 
ND 

ND 

ND 

ND 

Z l 

0.28 J 

21.9 

25.6 J 

SDBl 

(silly 
clay) 

SDCl 
(slltw/ 

fine 
sands) 

16200 J 5320 J 

6.2 

183J 

0.89 

15.2 
ND 

25.0 

6.4 

255 

6 5 

1181 

0.32 
ND 

ND 

11.7 

3.6 

6.3 

16100 J 6010 J 

30.9 

21.8 J 

238J 

1.1 
ND 

16.1 
ND 

ND 

ND 

23.9 

97.1 J 

8;l 

7:7 J 

202 J 
ND 

ND 

7.3 
ND 

1.3 
ND 

10.5 

30.2 J 

SDC2 
(slltw/ 

line 
tends) 

8760 J 

4.6 

1221 

050 

13.1 

1 

19.0 

4.4 

1Z9 

8910 J 

9.2 

12.11 

161J 
ND 

ND 

9.7 
ND 

ND 

ND 

175 

50.11 

SDC4 
(Silt w/ 

line 
sands) 

6790 J 

6.1 

106 J 

0.32 

12.6 

0.95 

16.2 

3.1 

9.7 

6920 J 

8.9; 
8.3 J 

140J 
ND 

ND 

7.8 
ND 

ND 

ND. 

13.9 

41.3 J 

Notes: 
Units in mg/kg. 
) = Estimated value. 
ND « Not detecled/below detection limit. 
R = Rejected value. 
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Section 4 Nature and Extent of Constituents of Potential Concem 

Table 4.5-15 

Concentrations of Nutrients and Other Parameteis in Sediments 
for River Sampling Stations Studied in 1992 

Parameter 

Calcium 

Magnesium 

Orthophosphate 
(P04asP) 

Total 
1 phosphorus 

Fluoride 

pH 

Total organic 
carbon 

SD25 

(clayey 
sand) 

> 

NA 

NA 

2.0 

158 

193 

7.2 

NA 

SD24 

(clay) 

NA 

NA 

2 5 

375 

241 

7.6 

NA 

SD23 

(clay) 

NA 

NA 

0.9 

314 

1300 

8.1 

NA 

Upstream River Stations 

SDA2 SDAl 

(silty (silty 
clay) clay) 

49100 J 365001 

5020 J 5510 J 

3.3 6.1 

521 531 

390 460 

758 7.66 

7995 9729 

8D22 

ffl 

NA 

NA 

0.7 

369 

500 

7.8 

NA 

SD21 

(sIHand 
sand) 

NA 

NA 

0.6 

231 

198 

8.1 

NA 

SD20 
(sand w/ 
tilt and 
gravel) 

NA 

NA 

0 5 

204 

149 

8.0 

NA 

SDl 9 

(silly 
clay) 

NA 

NA 

0.4 

640 

338 

7.5 

NA 

SD18 

(sand w/ 
gravel) 

NA 

NA 

0.9 

471 

240 

7.9 

NA 

SD16 

(Silly 
Clay) 

NA 

NA 

ND 

554 

273 

7.4 

NA 

River 
Station 
SWl 7 

SD17 

(sandy 
clay) 

NA 

NA 

1.7 

5340 

3080 

7.3 

NA 

SDl 2 

(sand) 

NA 

NA 

1.2 

479 

189 

7.6 

NA 

SDIO 

(line 
sand) 

NA 

NA 

2.4 

7150 

420 

8.0 

NA 

1 

SD08 

(loam) 

NA 

NA 

ND 

577 

237 

7.3 

NA 

lownstream Rtver Stations 

SD03 
(loam, 
sand, 
and 

gravel) 

NA 

NA 

4.0 

227 

220 

6.9 

NA 

SDOl 

(loam) 

NA 

NA 

0.7 

1310 

443 

7.8 

NA 

SDBl 

(silly 
clay) 

SDCl 
(sill w/ 

fine 
sands) 

SDC2 
(slltw/ 

line 
sands) 

SDC4 
(slltw/ 

fine 
sands) 

69300 J 166000 J 88500 J 932001 

8370 J 

10.7 

493 

505 

7.68 

11074 

5610 J 

5.6 

1160 

550 

7.69 

8967 

5830J 

Z l 

707 

410 

7.80 

4495 

4920J 

Z8 

1060 

340 

7.79 

9468 

Notes: 
Units in mg/kg except for pH. 
J = Estimated value. 
NA = Not analyzed. 
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Section 4 Nature and Extent of Constituents of Potential Concem 

Table 4.5-16 
Analytical Results for Phase n Sediment Samples 

Taken at FMC Outfall 

1 Parameter 

Aluminum, total 
Antimony, total 
Arsenic, total 
Barium, total 
Beryllium, total 
Boron, total 
Cadmium, total 
Caldum 

Chromium, total 
Cobalt, total 
Copper, total 

Fluoride 
Iron, total 

Lead, total 
Lithium, total 

pNiagnesium 
Manganese, total 
Mercury, total 

Molybdenum, total 

Nickel, total 
Orthophosphate 

Total Phosphorus 
Potassium 

Selenium, total 
Silver, total 

Sulfate 
Thallium, total 
Vanadium, total 

|zinc, total 

17A 

10700 

7.4 U 
8.6 
801 
1.2 

25.2 
104 

131000 
112 
25.2 
352 

7760 
11800 
21.7 J 
10.4 

4700 
21500 
0.19 

2.4 U 

623 
12.6 

15900 
2310 

2 
4 U 

20 U 
0.82 J 

111 
1800 J 

17B 
5990 

6.2 U 
2.7 

99.8 
0.28 
4.2 

0.91 U 
102000 

10.4 
4.1 

6.1 

310 
7070 
87J 
5.7 

4550 
219 

0.04 U 
1.8 U 
7.2 U 
2.15 

490 
1320 

0.72 U 
0.62 U 

20U 
0.14 J 

4.8 
407 J 

17C 1 
4710 
7 U 
3.9 
132 
0.29 

3.8 
0.46 U 
208000 1 

9.4 
4.4 
4.1 

230 
6600 

1.2J 
4.8 

4850 
437 
0.17 
2 U 

6.9 U 
0.76 

190 
1030 

0.76 U 
1.7 U 

20 U 
0 3 ] 

031 U 
31.9 J 1 

Notes: 

Concentrations are in mg/kg. 

J = Estimated value. 

U = Undetected. 
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Section 4 Nature and Extent of Constituents of Potential Concem 

Table 4.5-17 
Activities of Radiological Parameters in Sediments for 

River Sampling Stations Studied in 1992 

Parameter 

Gross alpha 

Gross beta 

Ces iu in - lS / 

EuropimnrlSS 

Potassiunv40 

SD25 

(clayey 
and) 

6J>2tf.90 

io.ati.2 

ND 

ND 

9S6iO.S9 

SD24 

(day) 

1Z5±13 

2SJ±1J 

0.l39iiiMl 

ND 

16.7±1.1 

SD23 

(day) 

13.6±13 

25.1±13 

0.74410.080 

ND 

18.4±13 

Upstream River Stations 

SDA2 SDAl SD22 SD21 SD20 
(sandM/ 

(dlty (dlty (dIty (ditand ditand 
clay) day) day) and) gnnsi) 

63312.96 NO 63210.98 8.44±1.17 6.0710.83 

13.41Z8 l O i t Z * 1ZS±1.1 133*1.1 9.24±1X» 

NA NA ND ND ND 

NA NA ND ND ND 

11.7±1.8 9.654137 8iW*D.67 14.411.1 9.6107 

sDig 

(dlty day) 

1ZIM23 

16AtZ4 

0.14410.046 

ND 

13AtU 

SD18 

(and ml 
gravel) 

8.9I1Z22 

14.11Z6, 

ND 

0.21210.080 

r32as> 

SD16 

(iiltyclay) 

8.95121)3 

14.912.4 

0.ni±0i)56 

ND 

14.1±1.1 

Rivar 
Stattm 
SW17 

SD17 

(andy 
day) 

297f36 

30J013.2 

ND 

ND 

103*0^ 

Parameter 

Cross a lpha 

Grossbeta 

Cesmin-137 

Euiopium-155 

Potassiuin-40 

SD12 

(and) 

Downstream River Stafions 

SDIO SD08 SD03 SDOl 
Qoan, 

(fins aand. and 
and) (loeni) gravat) (loam) 

9.9411.89 9.634Z25 9.4Q11.66 10.7±1.9 87aiZ42 

153115 

ND 

ND 

127+7 7 14 4+19 161+77 14312.4 

ND ND ND aiO3kb0jO32 

ND ND ND ND 

n2iDS.S .92a71 lOMOJS llAlfl.8 12JW)J 

SDBl 

(dlty 
day) 

8.1513.22 

1331Z8 

NA 

NA 

SDCl 
(dItW 

Hoe 
ands) 

ND 

ND 

NA 

NA 

8DC2 
(dK«/ 

«ne 
ands) 

6X013.57 

13312.9 

NA 

NA 

SDC4 
(dItw/ 

las 
ands) 

ND 

7312.4 

NA 

NA 

958±1.61 Z64tl.27 SJ711.05 5791132 

Notes: 

Units fai pG/g. 

NA • Not analyzed. 

ND - Not detected/below detection leveL 

NS - l ^ t sam^ded. 
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Section 4 Nature and Extent of Constituents of Potential Concem 

Table 4.5-18 
Concentrations of Metals in Sediments for Springs Studied in 1992 

' Parameter 

Aluminum, total 
Arsenic total 
Barium, total 
Beryllium, total 
Boron, total 
Caclmium, total 
Chromium, total 
Cobalt, total 
Copper, total 
Iron, total 
Lead, total 
Lithium, total 
Manganese, total 
Mercury, total 
Molybdenum, total 
Nickel, toul 
Selenium, total 
SUver, total 
Thallium, total 
Vanadium, total 
Zinc, total 

1 - Batiste System 

Batiste 
Spring 
8014 

(and and 
gravel) 

8230 
5.1 

324 J 
0.79 
37 
0.3S 

14.1 J 
ND 

13.0J 
6850) 
29.5 J 
9.1 

117 J 
NO 
ND 
7.6 
ND 
0.20 
R 

207 
18.51 

Batiste Springs 
Drainage 

8011 

(clayey sandy 
gravel) 

3350 
ND 

55.8 J 
ND 

4.1 
ND 

13.5 J 
ND 

6.8J 
8524 J 
5.9 J 
5.1 

75.1 J 
ND 
ND 
5.2 
ND 
0.60 

R 
21.6 

107.0 J 

II • Swanson 
Road Sydem 

Swanson Road 
Spring 
S015 

(and w/silt) 

2970 
17 

853 J 
071 
4.0 
ND 

9.01 
ND 

. 8.1J 
6620) 
12.8) 
3.9 

405) 
ND 
ND 
4.1 
ND 
Zl 

0.14) 
20.5 

15.4) 

Spring Group 

III - East Side Sydem 
Spring-Fed 

Springs near Pond at FMC 
STP Park 
soil 

(sand) 

2630 
1.5 
77.9 
0.35 
3.4 
1.5 

15.2 
Zl 
6.8 

5530 
247) 
3.9 

116) 
ND 
ND 
Z5 

3.50 
ND 
ND 
28.0 
23.5 

sooa 

(loam) 

8600 
7.6 

134) 
1.40 
4.6 
0.37 

1Z9) 
ND 

7.8) 
9710) 
87) 
9.9 

281) 
ND 
ND 
6.6 
ND 
1.1 
0.14 
243 

27.8) 

Papoose 
Spring 
S0D7 

(clayey 
andy gravel) 

2530 

9.1 
52.1) 

0.74 

5.6 
ND 

11.5) 
ND 

5.3) 
7760) 
7.6) 
4.0 
52) 
ND 
ND 

5.1 
ND 
0.17 
R 

17.4 
25.1) 

Papoose Springs 
Drainage 

• 

NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 

IV • Papoose System 

Papoosa Springs 
Discharge 

SODS 

(silty clay) 

6720 

5.1 
93.5) 
0.84 
5.9 
ND 

15.1) 
ND 

93) 
8220) 
50.5) 

8.4 
100) 
ND 
ND 
6.0 
ND 
0.75 

0.30) 
26.2 

543) 

Siphon Road 
Spring 

SDD4 

(loam) 

4130 

8.2 
83.2) 

ND 
5.0 
ND 

20,6) 

ND 

7.5) 

5920) 

7.3) 

6.9 
56) 
ND 
ND 
ND 
ND 
0.47 

R 
25.2 

31.4) 

Twenty Spring 
(East) 

SD02 

(f IKy clay) 

5770 

13.8 

863) 
Z20 
ND 
ND 

54.0) 
ND 

11.8) 
10400) 

ND 
4.8 

227) 
ND 
ND 
ND 
ND 
ND 

R 
192 

37.4) 

Notes: 
Unlla In mg/kg. 
J » Estimated Value 
ND - Not detscted/betow detection level. 
NS - Not sampled. 
R > Rejected value. 
* a Not assigned. 

03-1477c.020b/SF/sf/R8 
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Section 4 Nature and Extent of Constituents of Potential Concem 

Table 4.5-19 
Concentrations of Nutrients and Other Parameters in Sediments 

for Springs Studied in 1992 

-

Parameter 

Or thophosphate 
(P04asP), 
m g / k g 

Tota l 
phosphorus, 
m g / k g 

Fluoride, m g / k g 

pH 

1 • Batiste System 

Batiste 
Spring 
SD14 

(sand anil 
graval) 

3.4 

286 

89 

7.2 

Batiste 
Springs 

Drainage 
s o i l 

(clayey sandy 
gravsl) 

ND 

537 

155 

7.8 

i i • Swanson 
Road System 

Swanson 
Road 

Spring 
SD15 

(sandw/sIN) 

4.9 

955 

333 

8.0 

Spring Group 

i l l • East Side System 

Spring-Fed 
Springs near Pond at FMC 

STP Park 
SD13 

(sand) 

1.2 

3950 

800 

7.9 

SD09 

(loam) 

2.3 

393 

222 

8.2 

Papoose 
Spring 
SD07 

(clayey 
sandy 
graval) 

0.5 

469 

206 

7.4 

IV 
Papoose 
Springs 

Drainage 
• 

NS 

NS 

NS 

NS 

• Papoose System 

Papoose 
Springs 

Discharge 
SD05 

(silly clay) 

0.9 

577 

265 

7.4 

Siphon Road 
Spring 

S004 

(loam) 

ND 

387 

121 

7.5 

Twenty 
Springs 
(East) 
SD02 

(silty clay) 

ND 

64.5 

75.3 

8.5 

Notes: 

Cafdtim, magnesiuin, and total organic caibon were not analyzed. 

ND s Not detected/ below detection limit. 

NS = Not sampled. 

* = Not assigtted. 

63-1477C.020J/D W/8f/R8 
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Section 4 Nature and Extent of Constituents of Potential Concem 

Table4.5-20 
Concentrations of Radiological Parameters in Sediments for Springs Studied in 1992 

Parameter 

Gross alpha 

Grossbeta 

Ce8luin-137 

Europiiun-155 

Potas8ltun-40 

1 • Batiste System 

Batiste 
Spring 

SD14 

Itnsl) 

19.8±2.5 

18.4±1.9 

ND 

ND 

12.5±1.0 

Batiste Springs 
Drainage 

soil 
(clayey sa«(ty 

imsl) 

15.2±3.1 

18.9±2.8 

ND 

ND ' 

9.77±0.75 

11 - Swanson 
Road System 

Swanson Road 
Spring 

s o u 

(sasiw/sllt) 

11.6±2.0 

16.1±1.9 

ND 

ND 

13.4±1.0 

Spring Qroup 

Hi • East Side System 

Spring-Fed 
Springs near Pond at FMC 

STP Parit 

8D1S 

(nni) 

14.8±1.4 

18.311.3 

ND 

ND 

9.96±0.79 

8D08 

(Itsm) 

11.1±1.8 

19.5±2.1 

ND 

0.306±0.077 

15.1±1.1 

Papoose 
Spring 

8O07 
(clayty sastfy 

i m t l ) 

15.4±2.1 

14.7±2.1 

0.336±0.065 

ND 

9.3±1.1 

IV 

Papoose Springs 
Drainage 

• 

NS 

NS 

NS 

NS 

NS 

• Papoose System 

Papoose Springs 
Discharge 

SDDS 

(silty eliy) 

13.1±2.1 

18.212.3 

0.37710.055 

0.4910.12 

13.611.1 

Siphon Road 
Spring 

S0t4 

(Itsm) 

10.011.9 

15.911.9 

O.lillO.040 

ND 

12.011.0 

Twenty Springs 
(East) 

SDOZ 

(tlltyelsy) 

18.312.5 

19.712.1 

ND 

ND 

13.611.2 

Notes: 

Units In pCi/g. 

NA m Not analyzed. 

ND • Not delBcled/betow detection level. 

NS • Not sampled. 

* a Not assigned. 
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Legend: 
O Siiallow monitoring well 

® Deep monitoring well 

^ Water supply well 

• Production Well 

SI Abandoned shallow monitoring well 

H Abandoned deep monitoring well 

• Abandoned production well 

TAIJCS 
ooo ooo n 

TANK-r- ' -°-° 

\ ^ / IDAHO-POWER 

\ I SUBSTATION 

FIGURE 4.4-6 
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80 60 40 20 

<4 Ca 

Cations %mEq/l 

20 40 60 80 

Cl • 

Anions 

»l)-1477b.0U 

Michaud 
Flats Reglma 

Bannock 
Range 
Regime 

High-
chloride 
subgroup 

Low-
chloride 
subgroup 

Portneul 
River Regime 

No 

Ml 

M2 

M3 

M4 

BI 

B2 

83 

84 

85 

86 

87 

PI 
P2 
P3 
P4 
P5 

Well 1 
101 

102 

TW-IOS 

147 1 

130 

120 1 

Idaho Powe 1 
106 

301 
PEl-1 

305 

PEI-6 
510 

511 
512 

513 1 

BECHTEL ENVIRONMENTAL, INC. 
SAN FRANCISCO 

EASTERN MICHAUD FLATS 
PCXJATELLO. IDAHO 

Piper Diagram 
for Representative Wells 

JOB No. 

21372 

DfWWINONO. 

FIGURE 4.4-8 



o 
a) Michaud Rats Regime 

mEq/l 

I 1 — \ ~ 
15 10 5 0 

C7 

a 
c:̂  

§ 1.0 1.5 

W101 

W102 

TW-10S 

W147 

Note: Milliequivalent concentrations 
calculated from mean Ion 
concentMlons for data collected 
between 10/90 and 6/93. 

b) Bannock Range Regime 

mEq/l 

I—I—h ^ — I — I 
15 10 5 0 5 10 15 

: : I : : 
HIgh-Chlorlda Subgroup 

o W130 

W120 

Low-Chlorlds Subgroup 

{> 

< > 

o 

Idaho Power Kinport 
Supply Weil 

W106 

W301 

PEI-1 

W305 

c) Portneuf River Regime 

mEq/l 

I 1 i 1—I—I 1 
15 10 5 0 5 10 15 

PEi-6 

Weil 510 

Well 511 

Well 512 

Well 513 

Legend 

Cations Anions 

Na + K 

Ca 

Mg' 

Cl 

.HCO3+C03 

'S04 

BECHTEL ENVIRONMENTAL, INC. 
S A N F R A N C I S C O 

EASTERN MICHAUD FI_ATS 
POCATELLO. IDAHO 

Stiff Diagrams for Representative Weils 

21372 
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UNIMPACTED OnOUNOWATEB 
QUAUTY (WEU. 124 MAXIMUM VAUJQ 

ABcUnty 
AnwiD 

' CMMd*. 
' CotHl 

U h k m 

NlKt> 
Otfl0pll08phBl> 
P o t n k m 
S n k r n 
SuM> 
VanadkjRi 

211 
0.017 

120 
aoos 

oa 
0.02 

men 
mgfl 
fKOfl 
n o t 

mi l l 
NO moll 

2.12 
0.17 
13.7 
01.2 

73 

mg/l 

mg/l 
mgll 
mot 

0.008 mtfl 

FlowToward Weil 111 
(See Figure 4.4-11) 

MIXED OnOUNtJWATEH 
QUAU7Y(VVE1JL111 MAXIMUM VALU^ 

A t a M y 
Aiwi lo 

f^' CNoMo 
Ocbea 
FlunMa 
UNum 
Margnaw 
H m » 
0i8Mtiiimitfn> 
Pottaalum 
Sodum 
SUHBM 

' V x B f e i n 

363 mgll 
0J16S mgi 

3S8 mgi 
a021 mgll 

a i mg« 
a i 1 3 mgll 

I J 1 mgll 
1B.B mgll 
I U mg/l 
140 IT«I 
103 R«A 
214 mg/l 

aoos mgll 

IMPACTED OROUNCWATER 
01 lAUTY (WEa 104 MAXIMUM VALUE) 

AJkaMy 
AiMole 
CHoilda 
C O M 

Buvldt 
UWum 

• Mangama 
' Nllrala 

OiBioptioi^iala 
Polasalun 
Sodkan 
S<jllal> 
Varndkim 

<0«2 mgn 
0.220 mgll 

240 molt 
0J>43 mgll 

0 2 mgll 
4 J mgll 
S J mgll 

1S.0 m«l 
21J mgll 
526 mgll 
932 n ^ 
209 mgll 

0.020 mgll 

Legend 

Well Location 

Flow Path 

Unimpacted Qreundwater 

Impacted Qroundwater 

Mixing and Dilution Zone 

. Existing Ponds 

Fomier Ponds 

Water Level Contour 

N 

k 1000 FEET 

200 300 METERS 

BECHTEL eNVIRONMENTAL, INa 
8AN pnANOiaoo 

EASTERN MICHAUD FLATS 

P O C A T E U J O . IDAHO 

Cnnmdwater Flow fai the Soothwestcrn 

A n * or th t FMC FkdHt; 

21372 FIGURE 4.4-10 
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fl 
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UNIMPACTED QROUNDWATER 
QUAUTY (WELL 112 MAXIMUM VALUE) 

Ata fn ly 
AlMlilo 
CNolcIa 
C O M 
nuorida 
LiMum -
MsigantM 

. NBral* 
1 OvwpfKMpnttw 

Puaaakan 
eodkin 
SulMa 
Vanadkm . 

IBS mgll 

I M m«l 
NO mOI 
OS m^l 

aoos m»l 
OOOO mgll 

S.7S m ^ 
021 mgll 
8L4 mot 

63J mgi 
10* mgt 

OAO mg« 

IMPACTED QROUNDWATER 
OUALftY (WEa 134 MAXIMUM VALUQ 

A M M y 
Araanic 
CHortd* 
C O M 
nuorida 
UHkm 
Manganaaa 
Mirata. 
v l Q iuf)n06f)iNDS 

Polaaalun 
Sodkm 
smiat. 
Vanadium 

M l mgll 
a i 7 3 mg/l 

337 mgi 
a o i o mgi 

a 2 mgi 
a i 3 2 mgi 
3.6S mgi 
220 mgi 
3 a i mg i 
201 mgi 
407 mgi 
201 mgi 

a020 mgi 

A A ^ A O ^ 

Legend: 

• Well Location 

Row Path 

• 4 — - • Unimpacted Qroundwater 

•ir Impacted Groundwater 

Mixing and Dilution Zone 

( ^^^s i ^ Existing Ponds 

^ ^ ^ Former Ponds 

Water Level Contours 

Note: 
Groundwater Quality for Wells 111 
and 104 shown on figure 4.4-10 
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c' POCATELLO, IDAHO 

Groandmitcr Flow in (be 
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Manganese in Grourxiwater Wells 
3/93 shallow well data (mg/l) 

. ® 0 to 0.03 
• 0.03 to 0.2 
O 0.2 to 1 

1 to 5 
• 5 to 11 

3/93 deep well data (mg/l) 

Miles 

BECHTEL ENVIRONMENTAL, INC. 
SAN FRANCISCO 

EASTERN MICHAUD FLATS 
POCATELLO, IDAHO 

Manganese in Groundwater at FMC 

21372 FIGURE 4.4-12 
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Arsenic in Groundwater VVeifs 
3/93 shallow wall data (mg/l) 

® 0 to 0.02 
0.02 to 0.04 

O 0.04 to 0.1 
® 0.1 to 0.25 
• 0.25 to 1 

3/93 deep well data (mg/l) 

0 to 0.02 

0.02 to 0.04 

O 0.04 to 0.1 

0.1 to 0.25 

0 0.25 to 1 

Miles 

BECHTEL ENVIRONMENTAL, INC. 
SAH FRANCISCO 

EASTERN MICHAUD FLATS 
POCATELLO, IDAHO 

Arsenic in Groundwater at FMC 

w 
JOBNa 

21372 

DRAWINQ NO. 

FIGURE 4.4-13 
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BECHTEL ENVIRONMENTAL, INC. 
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EASTERN MICHAUD FUTS 
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Stiff Diagrams for Wells with Unimpacted 
Michaud Flats Regime Water Qiemistry 

21372 FIGURE 4.4-14 
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Rev. 

g9-1477b.ieO 





Potassium in Groundwater Wells 
3/93 shallow well data (mg/l) 

0 to 10 
10 to 20 

O 20 to 100 
. ® 100 to 500 

• 500 to 1335 

3/93 deep well data (mg/1) 

BECHTEL ENVIRONMENTAL, INC. 
SAN F R A N C I S C O 

EASTERN MICHAUD FUTS 
POCATELLO. IDAHO 

Potassium in Groundwater at FMC 

joeNo, 

21372 

DRAWING NO. 

FIGURE 4.4-17 
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Legend: 

122 Well Designation 

• Well Location 

21.1 Temperature (degrees C) 
(August 1993) 

* Deeper Well 

1000 FEET 

200. 300 METERS 

BECHTCL ENVIRONMEMTAt. INC. 
aAH PflAHCiaCO 

EASTERN MICHAUD FIATS 
P O C A T E U J O , IDAHO 

Tempcntmc P i t t en la 

GronndwBlor U FMC 

21372 FIGURE 4.4-18 



\ I 

i! 

li 
li fl 

ll 
IS 
t s 

,11 
li 
I 
il 

fl 

( ! 

>^V 

0516 ^^^ 

TW-111' c l . 
TW-11S 

-L 
vv 

-Osoa-r^r^-;;:... .^_, ^̂  519,^503" 
~1T 

Y ' p / ; ] * ®145 •̂ ;̂>'̂  

5170 \ < > y / ^ / " y , o=^° 

109-— W6"a331—/-

Portneuf 
XRlyer 

•0326 7;-; V - ^ ^ : 

Legend: 

^ Howpaths wfthin Simplot 
Production Well (Capture Zone 

• — Groundwater Rowpaths 

Facility Boundaries 

O Shallow Monitoring Wen 

® Deep Monitoring Weil 

• Production Well 

N 
500 1000 FEET 

200 300 METERS 

BECHTEL ENVIRONMENTAI, W& 
aAH FflAHOIBOO 

EASTERN MICHAUD FLATS 
POCATELLO. IDAHO 

CenceptiuUzed Groaa i iw i t e r Flow la Ibe 
VIdnItT of Simplot P i txhe t lon W e l b 

21372 

I^*>^<0 NOL 

FIGURE 4.4-19 



G O W-) 

Arsenic in Groundwater 
3/93 ehaliow well data (mg/l) 

• 0 to 0.02 
® 0.02 to 0.04 
O 0.04 to 0.1 
• 0.1 to 0.25 
• 0.25 to 1 

3/93 deep well data (mg/1) 

^ 0 to 0.02 

@ 0.02 to 0.04 

O 0.04 to 0.1 

• 0.25 to 1 

0.2 

MIlM EASTERN MICHAUD FUTS 
POCATELLO, IDAHO 

Arsenic in Groundwater at Simplot 

21372 

OMWINO NO. Rev. 

FIGURE 4.4-20 
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Section 5 

Summary 

The Eastem Michaud Flats (EMF) fadlities area encompasses approximately 2^00 
acres in Power and Bannock counties, Idaho. Its eastem botmdary is approximately 
Z5 miles northwest of Pocatello, Idaho.' Within the EMF area are two adjacent 
operating phosphate ore processing fadlities, the FMC Corporation Elemental 
Phosphorus Plant (FMC) and the J.R. Simplot Company Don Plant (Simplot). 

The EMF site was listed on the National Priority List on August 30,1990. Under an 
EPA Administrative Order on Consent (AOC) issued in April 1991, a remedial 
investigation (RI) was begtm in April 1992. Two phases of investigations have been 
conduded. These consist of characterization of offsite soil, potential sources and 
onsite soils, surface water and sediments, and groundwater, demography, and 
ecology. The results of these investigations, which were completed in ttie simmier 
of 1993, have been combined with previous investigation residts to 3deld this 
Preliminary Site Charaderization Summary (PSCS). An ongoing study of the fate 
and transport of fugitive dust and industrial stack emissions will be presented as a 
supplemental report. Further investigation of ecological resources is being planned; 
when completed, the results v^ l also be presented in a supplemental report. 

The purpose of the PSCS is to: 

• Present and interpret physical data colleded during the field investigations 
and use these data to describe the potential pathways for migration of 
constituents of potential concem. 

• Describe the constituents of potential concem and their distribution in 
groundwater, surface water, soils, and sediments using the results of 
laboratory analyses of environmental samples colleded during the field 
investigation. 

• Fumish data for use in the baseline risk assessment. 

• Fumish data for use in identifying potential remedial action objectives. 

• Provide a technical foimdation and source of information for feasibility 
studies of potential remedial action altematives. 

This stmimary provides, first, a physical depiction of the EMF study area (Section 
5.1), followed by a stmimary of the scope and results of the site investigations 
(Section 5.2). 
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5.1 PHYSICAL CHARACTERIZATION 
This section summarizes information on the location, geology, surface water 
hydrology, groimdwater hydrology, soils, climate, demography, and ecology of the 
EMF study area. A detailed description of these topics is presented in Sedion 3 of 
the PSCS. 

5.L1 Location 
The EMF study area is located at the base of the northem slope of the Bannock 
Range, where it merges with the Snake River Plain (see Hgures 1-2 and 1.3-1). The 
northem part of the EMF study area is located at the southeastem edge of Michaud 
Hats, a relatively flat plain situated between tiie American Falls Reservoir and the 
base of the Bannock Riange. The southem part of the EMF study area extends onto 
the north slope of the Baimock Range. The base of tiiis slope, wheire it meets the 
relatively level plain of Michaud Hats, is characterized by a curving, gentiy sloping 
erosional scarp some 50 to 70 feet high. 

The Portneuf River passes the EMF study area on the northeast, and the 
intermittent Michaud Creek passes to the west The floodplain of the Portneuf 
River at the northeastem margin of the EMF study area is about 0.5 mile wide. 
Several steep, dry draws extending up the slopes of the Bannock Range in the 
southem portion of the EMF study area. 

5.L2 Geology 
The stratigraphy of the EMF study area can be generally described as a series of 
discontinuous layers of unconsolidated sediments deposited on an erosional surface 
that was indsed in volcanic bedrock. Hgure 3.1-3 illustrates the general stratigraphy 
of the area. The sedimentary imit immediately above the bedrodc is a gravel 
derived from volcanic rocks. Most of the site's "deep" monitoring wells are in this 
gravel imit, which is part of the Sunbeam Formation. 

Overlying the gravels in mudi of the study area are varying thicknesses of fine­
grained ^ t s , days, and sands that form a discontinuous, semi-confining imit. This 
unit (called tiie American Falls Lake Beds Formation) is absent in the northem part 
of the Simplot facility and in the eastem part of the FMC facility. Above this 
fine-grained unit is another coarse-grained unit that consists of quartzite, chert, and 
volcanic gravel, cobbles, and boulders. This unit, known as the Michaud gravels, 
was deposited during tiie Bonneville flood approximately 15,000 years ago. Most of 
the "shallow" monitoring wells installed in the study area are completed in this 
unit. 
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Above the second gravel unit is another fine-grained unit that consists of 
interfingered silts, days, and sands. This unit is typically saturated in its lower half. 
In the westem part of the site, a separate but discontinuous third coarse-grained 
layer is present This unit is generally unsaturated. Finally, deposits of windblown 
silt (loess) and a colluvial silt layer of variable thickness mantie the study area. The 
loess layer ranges firom 2 to over 100 feet thick in the EMF study area. It is 
calcareous, and testing performed on numerous soil samples indicate it has a pH 
ranging between 7 and 10, with the mean being approximately 8. 

To the north and east, the Michaud gravels occur in scoured channels. TTie 
Portneuf River flows in a valley within these gravels. The fine-grained layers 
present in the westem and central areas of the site are generally absent here. 

5.13 Surface Water Hydrology 

There are no unpermitted or natural surface water flows vdthin operations and 
waste management areas of the FMC and Simplot facilities. Therefore, 
charaderization of potential pathways for constituent migration via surface waters 
consisted of: 

• Analysis of the potential for stormwater to leave the FMC and Simplot 
facilities by overland and point source runoff imder potential storm 
conditions: the maximum 24-hour-period storm recorded in Pocatello and a 
2-year storm. 

• Evaluation of sediment transport and deposition pattems in the Portneuf 
River, and the relative sediment contributions of the Portneuf and Snake 
rivers to the American Falls Reservoir. 

• Analysis of constituoit concentrations in the water and sediment of the 
FMC industrial wastewater (IWW) ditch. This ditch is permitted to 
discharge noncontad cooling water, to the Portneuf River. 

The stormwater analjrsis found that, based on the current topography, all 
predpitation accumulates within a series of drainage basins and is retained within 
the FMC and Simplot fadlities under both the maximum recorded and the 2-year 
storms. Stormwater will not be discharged to tiie Portneuf River. Tliis anal)rsis 
confirmed previous assessments and was supported by field reconnaissance^ These 
observations and discussions with FMC and Simplot personnel indicate that there 
are no point source discharges of stormwater. As tiiere have been no observed 
flows, and analysis indicates that it would not occur, there is littie opportunity for 
transport of site sediment with this pathway. 

Sediment in the Portneuf River accumulates in point bars and chute bars 
downstream fi-om the EMF study area, and upstream from the American Falls 
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Reservoir. Sediments also accumulate seasonally behind a small temporary 
irrigation-water diversion dam at Siphon Road. (This dam is removed each year to 
prevent damage during tiie high spring flows.) The annual and daily sediment load 
contributed by the Portneuf River to the American Falls Reservoir is a fi-action 
(approximately 8 percent) of that contributed by the much larger Snake River, as 
illustrated in Figure 3.2-1. 

Sediments were sampled along the Portneuf River at point and chute bars as 
illustrated in Figure 3.2-5. The three most downstream sediment samples were 
collected in the Fort Hall Bottoms near or just below the maximum high water 
mark of the American Falls Reservoir. Consequentiy, appropriate sediment 
accumulation areas have been sampled to deted historic potential rdeases fi-om the 
EMF facilities. Sampling at locations further downstream would encounter 
sediments (and assodated constituents) introduced by the Snake River. This would 
impair the ability to discern potential releases attributable to the EMF fadlities (and 
other sources along the Portneuf River). 

5.L4 Groundwater Hydrology 

Groundwater at the EMF facilities ranges from approximately 50 to 60 feet bdow 
ground surface (bgs) in the northwest portion of the study area to approximatdy 75 
to 20 feet bgs in tiie northeast portion near the Portneuf River. Further south, the 
deptii to water increases fi-om over 100 to over 160 feet bgs. While the various 
saturated zones beneath the site are considered to be interconneded and, hence, one 
aquifer, the qtiality of the groundwater entering the study area from the south is 
highly variable. 

Tiiree natural groundwater types have been identified (see Figure 3.3-4): 

• A sodium-caldum chloride system exists in the shallow zone in the west 
and north. In this report, this water is called tiie Michaud Hats groundwater 
regime. It flows from the west/southwest to the northeast 

• The Bannock Range groundwater regime has a caldum bicarbonate 
chemistry. Groundwater flow from this system enters the southem portion 
of the study area and flov^ north. It mixes in the shallow zone vydth the 
Michaud Hats water and the resulting mixed waters flow northeastward 
towards the Portneuf River; there is littie mixing in the deeper zone. 

• The Portneuf River Valley regime contains higher alkalinity groundwater. 
The flow direction of the Portneuf regime is northwest. 
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The pattem of groundwater flow has been defined by measurement of 
potentiometric head from more than 100 observation wells over 6 to 12 quarterly 
measurements. These data, combined with measurements of hydraulic 
conductivify from slug tests and aquifer tests/ have been used in an analytical 
modeling program (GWPath) to estimate the flow pattems and gradients shown in 
Figure 3.3-5. 

• Groimdwater enters the westem portion of the EMF study area from the 
south (Baimock Range) and west/southwest (Michaud Hats). The hydraulic 
gradient is low, and a discharge/mixing zone is formed that flows northeast 
through the central portion of the FMC fadlity at a velodty ranging from 
approximately 05 to 13 feet per day. 

• The central and eastem portions of the EMF study area contain mostiy 
Bannock Range groundwater. Water movement is influenced by bedrock 
lows, groundwater levels within the gypsum stack, and the Simplot 
production weUs, as well as interbedded soils and rock with vddely different 
permeabilities. How direction in this area is generally north to northeast, 
except in local areas influenced by production wells. Groundwater velodties 
in this area range from 0.2 to 1.7 feet per day. 

• Just to the north and east of the Simplot facility, the Michaud gravels of the 
Portneuf River Valley regime are a predominant influence on flow direction 
and velodty, due to their very high hydraulic conductivity. How velodties 
are estimated at greater than 12 feet per day in a northwest direction. 

Measurements taken on the Portaeuf River indicate that it is a gcdning river 
downstream from Interstate 86 and a losing river upstream from this location. The 
pH of the river also changes from a value greater than 8 above the bridge to less 
than 8 (the same range found in groundwater) below i t In a losing river, 
groundwater is recharged by the river. In a gaining river, groundwater flows into 
tiie river. Therefore, water quality in the river upstream from Interstate 86 cannot 
be influenced by groundwater from the EMF facilities area. 

A comparison of the general groundwater quality with river water qualify indicates 
that the Portaeuf River, even at dovmstream points, is similar to Portaeuf River 
Valley groundwater, and dissimilar to Bannodc Range and Michaud Hats 
groundwater. However, springs located on the westem side of the Portaeuf (Batiste, 
Papoose, and Twenty springs) consist of Bannock Range or a mixture of Bannock 
Range and Michaud Hats water. These observations indicate that the impad of 
these springs on Portaeuf River water quality is small, despite their substantial 
volumetric discharge to the river. 
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5.L5 Soils 
Soils in the EMF study area originate from deposition by rivers and streams (sandy 
and gravelly alluvium), collection at the base of slopes (silty colluvium), weathering 
in place (residuum); and deposition by wind (silt loess). The distribution of these 
soils, which varies across the study area, is described in Section 5.1.2 (Geology) 
above. Generally, the southern portions of both the FMC and Simplot facilities are 
situated in loess and colluvium whereas alluvium and loess are the major soils 
under the northem portions of the fadlities. Loess and alluvium are also found 
north of the facilities. 

The naturally occurring soils on a large portion of both facilities have been modified 
over the years by dther mixing witii other soils or byproducts (such as slag) or by 
placing slag or other soils over them as fill, building foundations, embarJcments, or 
road surfaces. 

The native silty soils are generally alkaline (pH>7) due to tiieir calcareous nature. 
Tliis property limits the mobility of metals that might leadi into tiiem from 
overl)dng feedstocks, byproducts, and wastes. These soils also have rdativdy low 
vertical hydraulic conductivities in the range of 10* cm/sec or less. This property 
also serves to minimize potential infiltration of leachate to imderlying 
groundwater. 

5.L6 Climate 
The EMF study area is located in a semiarid area that averages approximatdy 11 
inches of predpitation per year. Evapotranspiration has been calculated to be 
approximatdy 60 inches per year. Recharge from dired predpitation is low. Site-
specific meteorological data have been recorded at two stations operated by Simplot 
for many years. Similar data have also been recorded at the nearby Pocatdlo airport. 
The maximum observed storm is 1.82 indies of rain within a 24-hour period. 

The predominant wind^.direction is from the southwest, and the mean annual wind 
speed is approximately 10 miles per hour. Data from the Simplot stations show that 
the local toj>ography of tiie Bannock Range influences wind direction in tiie vidnity 
of the facilities, causing a secondary predominance of winds from the southeast 
direction. 

5.L7 Demographic Data 
The EMF study area encompasses both the FMC and Simplot facilities, portions of 
the dties of Pocatello and Chubbuck, unincorporated areas of Bannock and Power 
counties, portions of the Fort Hall Indian Reservation, and U.S. Bureau of Land 
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Management lands. Land use in the area indudes Fort Hall Indian Reservation (37 
percent), U.S. Bureau of Land Management (13 percent), agricultural areas (6 
percent), residential (10 percent), commerdal (0.5 percent), and industrial and spedal 
use distrid (30.5 percent). FMC employs approximatdy 550 people, and Simplot 
employs approximately 460. Both fadlities have implemented programs for worker 
safety to comply with or exceed Federal Occupational Safety and Health 
Administration (OSHA) requirements imder 29 CFR 1910 and 1920. 

The nearest residential devdopment is approximatdy 1 mile east of the Simplot 
facility. The land use in near proximity to ti\e facilities indudes Interstate Highway 
86, cattie grazing (in the southwest), farmland, and tracts of imdevdoped land. 
Batiste Spring is a source of potable water for the Pocatello yard of tiie Union Pacific 
Railroad. The water is used predominantiy for steam generation, and to a lesser 
extent, for drinking water. 

There is limited public use of the lower portion of the Portaeuf River due to limited 
access, although the Idaho Fish and Game Department has been stocking the river 
with rainbow trout. Public health wamings have been issued year-round advisories 
over the past four years advising avoidance of contad recreational activities due to 
E. coli contamination from unauthorized discharges from private sewage systems 
within the City of Pocatello upsfream from the EMF fadlities. 

5.L8 Ecological Charaderistics 

A survey of ecology in the EMF study area was performed as part of the RI. The 
aquatic spedes and habitats identified in the study area are described in the report 

Major terrestrial vegetation cover types and wildlife in the EMF stady area indude 
agriculture (40 percent), sagebrush steppe (37 percent), and wetiand/riparian 
(3 percent). There are no important wildlife habitats present at the EMF fadlities, 
and no critical habitats for threatened or endangered spedes, or spedal habitats, 
occur in tiie EMF study area. 

The only significant aquatic habitat in the study area is the Portaeuf River. The 
water quality has been reduced by numerous point and nonpoint sources 
discharging to the river. No endangered or threatened spedes occur in the portion 
of the Portaeuf River within the study area. 
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5.2 SITE INVESTIGATION RESULTS 

Previous investigations have been conduded in the EMF study area to charaderize a 
variety of water resources issues, induding both water quality and general water 
chemistry. Site-specific investigations have been conduded for groundwater and 
soils at the FMC fadlity and for groundwater at the Simplot facility. Previous 
investigations of offsite surface soils and vegetation have also been performed. 
Media investigated as part of area-wide studies indude springs, groundwater, 
surface water, onsite soils, offsite soils, and river sediments. A comprehensive air 
pathways investigation is in progress. A brief review of these previous 
investigations is provided in Section 1.3 of the PSCS; greater detail on each previous 
investigation is presented in Appendix A. 

As part of the Phase I and n investigations of the RI, 2,176 samples of groundwater, 
surface water, sediments, soils, and potential sources (defined as feedstocks, 
byproducts, and wastes assodated vdth the industrial processes at FMC and Simplot) 
were collected. Each sample was analyzed, on average, for 48 individual 
constituents. These induded inorganic constituents (metals, major common ions, 
nutrients), radionuclides, and (in many groundwater and soil samples) a variety of 

jf'^ organic compounds. In all, there are 105,950 individual analydcal results that 
v.>^ occupy 2,716,371 fields within the dedronic database compiled for the investigation. 

As a result of the data validation process, only 0.00004 percent of the anal3rtical 
results were rejeded due to various fadors Qaboratory error, lack of analytical 
predsion, etc). 

5JZ.1 Potential Sources of Constituents 

Various waste management facilities and process operations were sampled to 
identify potential soiurces of historic and current rdeases at tiie fadlities. At 
Simplot, these facilities induded wastewater freatment impoundments and 
sediments, the drainage ditch leading to these impoimdments, sediments and water 
from the east overflow pond, and gypsum and phosphate ore sluiries. The FMCZ 
units induded the calciner pond sludges, the current calciner pond sediments and 
water, water and slurries being disdiarged to ti\e lined RCRA impoimdments in the 
soutiiwest of the fadlity, water and sediments from several of the op>erating 
impoimdments, slag, and ferrophos b)^roducts. Additional source charaderization 
is in progress as part of the air pathways investigation. 

Observations from the potential sources diaraderizations indude the following: 

• The prindpal feed stock processed ait the EMF facilities is phosphate rock 
mined from the Phosphoria Formation. This shale contains apatite, a 

^, mineral containing caldum, phosphate, and fluoride. The ore also contains 
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trace levels of arsenic, cadmium, chromium (total), vanadium, uraiiium-238 
(and rdated decay isotopic products), zinc, and other elements. The 
processing operations at the EMF facilities separate these components into 
various products, byproducts, and wastes. 

• A suite of characteristic constituents has been identified by concentration for 
major feed stocks, byproducts, and waste materials. The constituents found . 
in the solid fraction of these materials at both FMC and Simplot are 
cadmium, chromium (total), fluoride, total phosphorus, vanadium, and 
zinc Unless at least four of these constituents are present at above-
representative concentrations in a soil or sediment sample, it is unlikdy that 
the soil or sediment hjis been impacted by the EMF facilities. 

• Specific feed stocks, byproducts, and wastes can be distinguished by 
characteristic levels of additional constitaents. At FMC these indude 
predpitator slurry and phossy waste solids, containing characteristic levels of 
cadmium, lead, potassium, silver, and zinc; ferrophos, containing 
charaderistic levels of diromium (total), iron, and vanadium; and calciner 
pond sediments, containing charaderistic levels of fluoride, potassium, and 
sdenium. At Simplot these indude gypsum, containing characteristic levels 
of caldum, fluoride, total phosphorus, and sulfate. 

• Characteristic constituents can also be assodated vdth the aqueous fraction 
derived from potential sources. At FMC, these indude total phosphorus in 
all materials; arsenic in phossy water; arsenic and sdenium in calciner 
wastewater; fluoride, zinc, gross alpha, and gross beta in predpitator slurry; 
and the absence of constitaents above RCRA Toxidty Charaderistic levds 
(using tiie Toxidty Characteristic Leaching Procedure) in slag. At Simplot, 
tiiese indude arsenic, caldum, sulfate, total phosphorus, and low pH in 
gypsum slurry, and a variety of process-rdated constitaents and low pH in 
the former east overflow pond. 

5.2^ Groundwater 
A total of 128 wells have been sampled over as many as five quarterly sampling 
events as part of the RI. These indude 59 wells sampled at FMC (induding 24 wells 
sampled under its RCRA groundwater monitoring program), 36 wells at Simplot, 
and 33 wells beyond the boundaries of the facilities. In addition, data for seven 
quarters of sampling (1990 through 1993) collected by FMC imder its RCRA 
monitoring program have also been utilized. The monitoring Well locations are 
shown in Figure Z4-1. 
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Figures 4.4-1 through 4.4-5 display the concenfrations of five major constitaents 
(arsenic, total phosphorus, orthophosphate, sulfate, and pH) deteded in 
groimdwater. 

Further evaluation of the hydraulic influence of potential sources and onsite 
pumping wells to groundwater flow pattems is in progress. The results of this stady 
will be induded in the RI Report. Until this evaluation is completed, it is 
premature to draw condusions regarding the rdative level of contribution from 
potential sources to the observed levels of constitaents in offsite wells or in areas 
where flow from several areas has commingled. 

This evaluation is being performed using analytical techniques. The major issues 
being stadied are: 

• Size of FMC and Simplot production well capture zones and their influence 
in confrolling groundwater flow pattems. 

• Delineation of groundwater flowpaths in the aquifer, focusing on the former 
FMC ponds, springs, the Portneuf River, and water supply production wells. 

• Groundwater fluxes ui the shallow saturated zone beneath FMC and 
Simplof and a comparison of these fluxes with tiie flow rates in Batbte and 
Swanson Road Springs. 

• The influence of bedrock topography on flow in the shallow and deep 
permeable zones. 

The results will be evaluated to determine if tiiere are critical data gaps that inhibit a 
full assessment of the relationship between potential sources and flow pattems 
within the EMF stady area. If tiiese exist, additional limited field stady may be 
proposed to EPA. 

Pending completion of tiiis evaluation, the following condusions can be made 
concerning the impad of the EMF facilities on groundwater quality: 

• Shallow groimdwater witiiin the boundaries of the FMC and Simplot 
facilities has been impaded by rdeases from unlined waste management 
units at both FMC anid Simplot. The constitaents assodated with this impad 
indude arsenic, selenium, chloride, nifrate, total phosphorus, 
orthophosphate, and sulfate. 

• Impaded groundwater that escapes capture by onsite production wells 
influences two springs near the Portaeuf River (Batiste Spring and Swanson 
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Road Spring). Constitaents detected in these springs were arsenic, sulfate, 
litiiium, boron, and total phosphorus. 

• Qosures of unlined waste management fadlities at both FMC and Simplot 
have greatiy reduced rdeases of constituents of potential concem; these 
dosures will lead to improved groimdwater quality. 

5.23 Onsite Soils 

During Phase 1,86 locations at FMC and 72 locations at Simplot were sdected for 
surface and subsurface soil sampling. These locations were chosen to investigate 
potential produd and byprodud rdeases and to investigate the subsurhtce soil 
conditions in proximity to iormet unlined impoundments. As a result of tiie 
evaluation of the Phase I data, an additional six FMC sample locations and 10 
Simplot locations were selected for investigation during Phase n to confirm frends. 
The locations of these sampling points are displayed in Hgures 2.1-1 and 2.1-3. 

Analysis of onsite soil samples indicates tiie following: 

• Subsurface soil quality has been degraded only where dtiier a sustained 
hydraulic head has transported constituents from source matdials into 
underlying soils (e.g., former unlined ponds at FMC, gypsum stacks at 
Simplot), or where mechanical actions have mixed native soils with the 
source materials. Constituents present indude cadmium, chromium, 
copper, lead, nickel, silver, vanadium, zinc, fluoride, phosphate, and sulfate 
In some cases, soils impacted by tiiis process ad as secondary sources of 
constituent migration to groundwater. 

• In cases where a sustained head is absent constituents are largdy immobile, 
unless tiiey have been movied into subsurface soils through mechanical 
actions. 

5^4 Offeite Soils 
During Phase I, soil samples were cdlected at regular intervals along 16 radial 
transects from a centrally located portion at tiie site (roughly every 23 degrees) up to 
a distance of approximatdy 4 miles (6.4 km). Four surfidal (zero to 2-ind\-deep) 
samples were taken and composited at eadi point; as well as one subsurface 
uncomposited sample (2 feet deep). Botii types of samples were analyzed for 
inorganic constitaents and radionuclides. After Phase I results were evaluated, an 
additional samples were taken during Phase II to confirm trends and establish 
background values (Figures 23-4 and 23-2). In all, a total of 108 locations were 
sampled. 
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Analysis of these ofrsite soil samples indicates the following: 

• As expeded, the highest concenfrations of EMF-rdated constitaents are 
found to the north and east of the facilities, where windblown ore has been 
deposited in a pattem consistent with the prevailing winds. Constitaent 
concenfrations decrease rapidly with increasing distance from the facilities. 

• The distiibution and concentration of constitaents (fluoride, total 
phosphorus, zinc, and cadmium) along the 338-degree (north/northwest) 
radial suggests a nonfugitive dust EMF source. There may be other sources 
as well. Further investigation is being performed as part of tiie air pathways 
investigation. 

• Offsite subsurface soils have not been impacted by airborne releases. An 
exception is in several samples taken near 1-86 just north of the facilities, 
where mechanical turning of surface soils during highway construction may 
have introduced minor levels of constitaents into the subsurface. 

• Because overland flow (predpitation runoff) does not escape the boundaries 
of the facilities (see Section 3.2), air deposition or - in the case of slag -
mechanical fransp>ort, the sole mechanisms for site-related materials outside 
the facilities' boundaries. 

52.5 Siuface Water and Sediments 
Beginning in July 1992,24 locations were sampled quarterly to evaluate surface 
water quality of the Portaeuf River and contributing springs. The locations ranged 
from above the Qty of Pocatello to river mile 10 (see Figure 23-1). Sediment 
samples were collected from the bed of the Portneuf River and contributing springs 
at 24 of these locations. The texture of the sediment samples ranged from days to 
sand and gravel, with most being fine-graihed. 

An additional six sediment samples were colleded in December 1992 at the request 
of the EPA. Of these, three were colleded in the Fort Hall Bottoms area. While an 
effort was made to colled tiiese samples above the seasonal high water mark of the 
American Falls Reservoir, these sediments may still have originated from the 
Snake River, rather than from the Portaeuf, because this area can be flooded during 
the maximum high water stage of the American Falls Reservoir. During such 
flooding, sediments infroduced by the Snake River can be distributed anywhere 
over the flooded area from the mouth of the Portaeuf as it flows into the American 
Falls Reservoir. 
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Of the remaining three samples requested by the EPA, two Were colleded upsfream 
from the EMF facilities, and the last was colleded at river mile 10. In addition, 
during the last quarter of sampling, four additional surface water locations were 
sampled to assess preliminary condusions drawn from the Phase I results. 

River flow rates were measured quarterly for the stady. An evaluation of the data 
indicates that, as antidpated, there is a very distind high flow rate during spring 
runoff with moderate changes between July 1992, Odober 1992, and Febmary 1993. 

5^3.1 Results of Surface Water and Springs Investigations 

Examination of frace metal and nutrient concentrations over four quarters of 
sampling indicates that there is no generalized enrichment of the surface water for 
any given parameter. Rather: ^ 

• There are specific points along the river where localized enrichment, 
followed by dilution, takes place. These points indude the Pocatello sewage 
treatment plant discharge, tiie discharge point downsfream from one of the 
fish farms (which also reflects a contribution from the STP), and the spring-
fed pond at the FMC Park. 

• During Phase I, enrichment was observed jiist downsfream from the FMC 
outfall; sampling performed during Phase n did not tided any enrichment, 
however. 

The water discharging from the springs follows a pattem similar to the river, with 
only localized impacts observed in the springs themselves or their reaches. A good 
example is Batiste Spring. EMF facilities-related impacts have been observed in the 
spring over the years and during the RI stady period. However, a comparison of 
water quality at the mouth of the spring with that found in its drainage several 
hundred yards downsfream shows a distind drop in concenfrations to levels 
charaderistic of representative quality Bannock Range groundwater. This 
observation is an indication of dilution within the spring/groundwater system. 

EMF-related impad was also observed at Swanson Road Spring. The remaining 
springs along the Portaeuf River had no observable site-related impact 

5232 Results of Sediment Investigation 
The river sediment stady arrived at the same condusion as that made for the 
surface water. There are no observable general impacts on sediment quality from 
any given source on the river. There are local impacts from various anthropogenic 
activities. The only sediment sample that had the charaideristic EMF-constitaent 
associations was colleded at station 17 (the FMC outfall). Samples colleded over a 
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wider area at and Just downsfream from station 17 confirmed the presence of these 
constitaents at the outfall and their absence at distances greater than 30 fed 
downsfream. 

There were other areas where one or several frace metals or nutrients were high, 
but did not display the charaderistic assodations of other chemicals. For example: 

• The highest levels of lead in sediment were found upsfream from the ^ I F 
stady area and may be related to urban runoff or another NPL site in the 
area. 

• Heavy metals were consistentiy high at location BI, a recreational boat 
laimching area, and phosphate levels were high downsfream from one of 
the fish farms at a likely deposition point for STP discharges. 

The three samples taken at points believed to be above the seasonal high water level 
of the American Falls Reservoir in the Fort Hall Bottoms had frace metal values 
that were within the range of soil background levels found in the EMF stady area. 
While there was some enrichment of caldum (shells were numerous in the 
samples) and phosphates, fluoride was not enriched. The deposition of the 
sediment loading of the Portaeuf River system has not resulted in any observable 
impacts on the overall chemistry of its delta sediments. 

There were several localized elevations of fracd metals within the various spring 
system sediments, but there was no recognizable pattern. For example: 

• Sediments at Batiste Spring had slightiy devated copper values, which may 
be attributable to the weathered aluminum/copper roofing at the spring 
house. 

• Sediments at sample point 11 on tiie-Batiste reach had elevated (107 mg/kg) 
zinc values but were at background for all other parameters. 

• The sediments at the spring just south of the Pocatello Sewage Treatment 
Plant were high in lead, cadmium, and phosphates. 

In summary, there does not appear to be any observable impad on the spring 
sediment system that can be directiy attributed to EMF facilities operations. 

52.6 Conclusions 
The following overall condusions can be drawn from analysis of the data collected 
during the RL 
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1. Characteristics of potential sources of constitaents (feedstocks, byproducts, 
wastes): 

• Key constitaents can be used to characterize the solid fractions of major 
potential source. The presence of these constitaents in soils enable the 
source material to be assessed. This process was used to identify the 
presence of windblown phosphate ore in soils both within and beyond 
the boundaries of the facilities. 

• Other sets of constitaents can be used to charaderize the leachable 
fraction of several potential sources. Some of these constitaents are 
mobile (major anions such as sulfate and phosphate and the oxyanions 
arsenic and selenium). These constitaents have been used to identify 
impad from phossy waste ponds and the gypsum stack. 

• Subsurface soil quality has been impacted only where either a sustained 
applied hydraulic head has fransported constitaents from source 
materials into underlying soils, or where mechanical actions have 
mixed native soils with the source materials. 

Z Site-related constitaents found in soils: 

• The natural alkaline pH of soils is an important fador in attenuating 
metals (e.g., cadmium, chromium, lead) that were rdeased from 
sources witii applied head. The cdkalinity also reduces the 
bioavailability of metals present in surface soils. 

• Particulate releases (total phosphorus, fluoride, cadmium, diromium 
(total), vanadium, and zinc) have accumulated on the surface of soils 
up to approximately 13 miles from the facilities; this accumulation was 
likdy caused by dispersal of phosphate ore partides during ore 
handling under past practices." This impad is seen in undisturbed soils; 
the concenfrations of ore-related constitaents are likdy much lower in 
tilled areas. Process changes have been made at both plants in ore 
handling. At Simplot, ore is now fransported to the plant by pipeline 
slurry, while at FMC, dust suppressants and spedalized ore handling 
equipment are used to minimize the potential for dust generation and 
dispersaL 

• Soils to the north/northwest of the fodlities have probably been 
impaded by a nonfugitive dust rdease. This impad is seen beyond the 
zone of phosphate ore partide accumulation. The sources of such 
impacts are being investigated under the air patiiways investigatiort 
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• Subsurface soils beneath former imlined ponds (OS, OOS, 1-7S, and 
1-6E) at FMC are secondary sources of constitaent migration to 
groundwater, even though the applied head has been removed 
through dosure of the ponds. However, the concenfrations of site-
rdated constitaents leaching from these soils into groimdwater are 
declining. 

3. Site-related constitaents in groundwater: 

• The natural pattems of groundwater flow from tiie facilities is toward 
the east to northeast to tiie Portneuf River. There are two gravel layers 
in the aquifer beneath the facilities. (Generally, the deeper zone has a 
higher potential head than the shallow zone, which inhibits 
constitaent migration into the deeper zone. 

• The shallow zone of the aquifer within the facilities' boundaries has 
been impacted by site-related constitaents. However, this zone is not 
used as a source of drinking water. 

, X • The Simplot water production wells exert significant confrol over 
V ./ groundwater flow pattems emd constitaent plume migration, but some 

flow (and minimal levels of site-rdated constitaents) escape the zone 
of capture and can be ddeded at Batiste and Swanson Road springs. 
Further stady is being performed to evaluate the zone of influence of 
these production wells, and the source areas not contioUed by tiiis 
zone. 

4. Site-related constitaents in surface water and surface water sediment 

• There is no indication of site-related impad downsfream from the 
facilities. In addition, the exceedance of representative levels observed 
in samples of industrial discharge from the FMC outfall colleded 
during Phase I of sampling was not seen in sampling performed during 
Phase n. The sediments colleded at the mouth of this outfall 
contained partides of phosphate ore and predpitator dust or phossy 
waste solids; similar constitaents were not found downstream. 
Further monitoring of the discharge will be done to confirm the 
absence of site-related constitaents. 

• The sediment samples colleded during the stady were obtained from 
locations likely to record past rdeases from the EMF facilities, based on 
the charaderistics of the river and sediment deposition pattems. There 
is no reason to colled additional samples further downsfream in the 
American FaUs Reservoir. The overwhelming influence of sediment 
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loading from the Snake River, as weU as contributions from other 
sources along the Portaeuf River, would mask any historic 
contribution from the EMF faciUties. 

5. OveraU condusions: 

• The RI has been successful in charaderizing groundwater, soils, 
potential sources, surface water, and sediments. 

• Further investigation of potential air pathways is ongoing. 

• Based on the data obtained thus far, there are no immediate risks to 
human health or the environment 
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